OCTOBER 1951 


RADIO — 
ELECTRONICS 


LATEST IN TELEVISION © SERVICING * AUDIO 


> 
CK. Editer, 





NEKALE 


ae 
_ 


MOBILE TELEVISION SERVICE 
30¢ pS SEE TELEVISION SECTION. 


U.S. and 
CANADA 





In this issue: Conversion to Color TV e 
Intercarrier Buzz ¢ A Signal Launcher 








OU get all we _.. With RCA Batteries 


RADIO TRADE DISTRIBUTION 


(less competition from non-radio outlets) 


2. Radio-Engineered Quality 
3. Top Brand Acceptance 
¢. Greatest Array of Selling Aids 


5. Completely Rounded Line 


You get 5-Way Help when you stock and sell RCA Radio 


Batteries . .. the line that’s geared to the radio trade. 


Radio Trade Distribution means less competition trom non-radio 
stores tn your area. Itmeans your RCA Battery customers Come back 


to you again and again. More repeat sales. Better profits 


, . : 
Radio-Engineered Quality means increased Customer satistaction 
because of longer battery lite... extra listening hours. Satisfred 
customers are repeat Customers. Bigger sales. Better profits 


Top Brand Acceptance means faster sales because cas 


ry are pre-sold on the RCA name. People know 


sod trust every product that bears the famous RCA 
monogram. Breve ales. Better profits 


Greatest Array of Selling Aids means plenty 
oft sales help right at the point of purchase 
Signs, displays, merchandisers, and servicing 
urds ill chese help you sell the RCA battery 
line. Biever sales. Better profits 


Completely Rounded Line means you can fill 
practically every battery requirement. This 
complete line provides a tyne tor almost 
every portable and tarm radio need. More 
Ketter profits 
Contact your local RCA Battery Distributor 
toda You'll tad out how profitable it ts to 
switcl mow to ROA... the battery line that’s 


Radio Corporation 
of America 


weared to the idio trade 


> Ye@:)) RADIO CORPORATION of AMERICA 


RADIO BATTERIES HARRISON, HN. 4. 
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“Ae Radio, TV, Electronics can help you get extra rank, 
extra prestige, more interesting duty at pay up to several times a 


private’s bese pay. You are also prepared for good Radio-TV jobs 
upon leaving service. Mail Coupon TODAY. 











| TRAINED THESE MEN 


“N.RLI. has been my step “I am employed by WKBO 
ping stone from a few hu as transmitter operator 
dred to over S iW a Have more than doubled 
as a Radi ngineer salary since star gir 
ALTON B Mit HAELS, dio full time A. HERR, 
Trenton, Georgia New Cumberland, Penna 
“Am Broadcast Engineer at 
WLPM. Your NEW Com- 
munications course shows 
the kind of equipment we 
use.”"—J. BANGLEY, JR., 
Suffolk, Virginia. 
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Servicing Training 


Also Offered by N. R. I. 


If you prefer a good-pay job in Radio 
Television Servicing or your own 
money-making Radio-Television Sales and 
Service Shop, I'll train you at home 
famous Servicing Course also includ 
Kits of Radio Parts. You us 
PRACTICAL EXPERIENCE 
common to Kadio and Television 
show you how to make $5, $10 @ 
more EXTRA MONEY fixing neighbors 
Radios while training. Full information in 
my 64-page book. Mail coupon 


MAIL WOW-BO0K FREE 


MR. J. E. SMITH, Crocttont, Dept. IKF, 
Biati 5 Radio |! 9, D. c. 
Tele 
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ington 9, D.C 

















Mail me 


Comn 


it Ra 
and training 
Please write plainly.) 


our 64-page Bx 
inications opportunitie 


man will call 


and vision 


sales- 

Name Age 
ddress. 

City Zone Stat 

Approved t a GL Bil 











RADIO - 
— ELECTRONICS 


formerly RADIO-CRAFT 
avorr euauae oF 4 


s'o~ Sew 











Pages 48-50 


Page 51-52) 


s (Pages 53-55 


Theory and Enginesring (Pages 56-72} 


New 


Design (Pages 74-80) 


Broaccasting & Communications (Pages 84-85) 


Amateur (Pages 86-98) 


ON THE COVER 








RAN 


POSTMASTER 


Write for Bulletin M.474 


PRAGUE 


PRODUCTS COMPANY 


ONSIRMUTORS OFVISION OF THE TEAGUE ELECTONC COMPANY 
8! MARSHALL ST., NORTH ADAMS, MASS. 


RADIO-ELECTRONICS for 





RYolaa 


RADIO 


TELEVISION, ELECTRONICS 


by 


i 


SHOP METHOD HOME TRAINING 


Let NATIONAL SCHOOLS, of Los Angeles, a practical 

Technical Resident Trade School for almost 50 years, 

train you for today’s unlimited opportunities. 
es 


You receive all ports 
including tubes, for 
building this fine 
modern Superhetero 
dyne Receiver. This 
ond other valuable 
standard equip- 
ment becames 

your property 


GOOD JOBS AWAIT THE TRAINED 
RADIO TECHNICIAN 


You are needed in the great modern Radio, Television and 
Electronics industry! Trained technicians are in constant 
and growing demand at excellent pay n Broadcasting 
Communications, Television, Radar. Research Laboratories 
Home Radio Service. etc. National Schools Master Shop 
Method Home Study Course, with newly added lessons and 
equipment, can train you in your spare time, right in your 
own home, for these exciting opportunities. Our method 
has been proved by the remarkable success of National 
Schools-trained men all over the world 


You Learn by Building Equipment with 
Standard Radio Parts We Send You 


Your National Schools Course includes not only basic 
theory, but practical training as well—you learn by doing 
We send you complete standard equipment of professional 
quality for building various experimental and test units 
You advance step by step until you are able to build the 
modern superheterodyne receiver shown above, which is 
yours to keep and enjoy. You per- 
form more than 100 experiments 
build many types of circuits, signal 
generator. low power radio trans- 
f mitter, audio oscillator, and other 
units. The Free Books shown above 
tell you more about it—send for 
them today ! 


NEW PROFESSIONAL MULTITESTER 
* INCLUDED 


This versatile testing instrument is 
portable and complete with test 
leads. Simple to operate, accurate 
and dependable. You will be able to 
quickly locate trouble and adjust the 
most delicate circuits. You can use 
the Multitester at home or on service 
calls. It is designed to measure AC 
and DC volts, current resistance and 
decibels. You will be proud to own 
and use this valuable professional 
instrument. 


GET THE TAILS -SEND THE COUPON om 
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SCHOOLS TO YOu! 





Lessons and 
Instruction Material Are Up-to-date, Practical, Interesting 
National Schools Master Shop Method Home Training gives 


you basic and advanced instruction in all phases of Radio 
Television and Electronics. Each lesson is | je easy to 
understand by numerous illustrations and diagrar All 
instruction material has been developed and tested 

own shops and laboratories, under the supervision 

own engineers and instructor A free sample le 

yours upon request—use the coupon below 


TELEVISION TRAINING A complete series 


the-minute Television lessons is an integral par 

course 

all phase 

Here are just a few of the interest- vision 

ing facts you learn with the servici 

FREE SAMPLE LESSON 

- How radio receivers operate 

- How the antenna circuit is con- 
structed 

. Converting signal currents into 
sound 

. How the R-F transformer handles 
the signal 

- How the tuning circuit functions 
. The Radio “bands.” 


NATIONAL SCHOOLS 


LOS ANGELES 37, CALIFORNIA EST. 1905 
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National Schools, Dept. 10-RE 
4000 South Figueroa Street 

Los Angeles 37, California 
Mail me FREE the book “Your Future 
vision” and the sample lesson of your course 
stand no salesman will call on me 
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(Mail in envelope or 
paste on penny posicord.) 
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Dealer who can point with pride 
to his Raytheon Bonded Electronic 


Technician Certificate ... 


protected method of doing 


TRON TECHNICIANS 


_’#®) business ... who can instantly 


ELEC 


identify himself to his customers with the 


Raytheon Creed Display, the re 
Bonded Decal and the Raytheon “Pal: Meisels 


Bonded Identification Card aS = 
... 1s the Service Dealer whose business is booming. 
If your business is bogged down, better ask 
. Tube Distributor if you can 
ta qualify for this Raytheon 
Bond that costs you nothing, but 


adds plenty to your cash receipts. 


ee RAYTHEON MANUFACTURING COMPANY 
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'. BOOKLET can mean the difference between small. 
w-i-d-e-l-y s-p-a-c-e-d salary increases-——and rapid ad- 


vancement. Between routine work—and challenging op 
portunity. Between constantly defending your job against 
better-trained men—and dynamic confidence. Between short- 
circuited hopes—and high-powered ambition, 

An exciting new world has opened up with such super- 
speed that even the most optimistic electronic experts fall 


short in their predictions of expansion 


Think of the 1.500 TV 
and the 2,500 stations within 10 years, as predicted by the 
the FCC. Think of the 
Remember that we weren't supposed to reach 
1 1954. Think of the 
urrent operation, (95°. of the 
Think of the 


placed for electronic equipment and installations 


stations within the next 5 years 


Chairman of 113.000.0000, TV 


now in use. 


that figure unt LOO.000.000 radios in 


nation’s homes hav 


defense 


or more sets.) tremendous 
now he ine 


radio-equipped fire and police 
the US Of the 


Think of the thousands of 


departments throughout many radio 


equipped railroads. of the hundreds of cities with 2-way 
Think of the 


radio-controlled aircraft, 


radio service for cars and cabs. wide-ranging 
field of aviation communications 


navigation-and-traflic control, airport stations 


Think of the maritime world with its navigational aids, 
fathometers. ship to-shore and ship to ship communications 
fax and ultra-fax, 


ind radar. Think of electronic heating. 


of electronic medicine, and all the other applic ations of 


electronic know-how. 


Countless positions must be filled—in development, re- 
search, design, production, testing and Inspection, manu 
facture, broadcasting. telecasting and servicing. Who will 
You—if today—if 
are alert and have the ambition to advance your knowledge. 
You—if 


“Your cuture in the New World of Electronics.” 


vet those positions ¢ you prepare you 


» 


you take 2 minutes to send for a free copy of 


lhis helpful book shows you how CREI Home Study leads 
the way to greater earnings through the inviting opportuni- 
ties described above. 

However, being an accredited te¢ hynic al school. CREI does 
not promise you a “bed-of-roses.”” You have to translate 


your willingness to learn into saleable technical knowledge 


OCTOBER, 1951 


How far ahead can you be 


next vear... 


IN TV AND ELECTRONICS? 


@ Send for this free CRE! booklet today... 


and find out! 


rin 1927, CREL has provid 
thousands of professional radiomen with technical 
tions. During World War Il. CREIL trained thousa: 

the Armed Leading se CREI 

for group training in electronics at company expense 
them United Air Lines, Canadian 
Airlines. Sears Roebuck & Co., Bendix 
ucts Division, All Radio, In 
RCA-Victor 


via study. Since its foundit 
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Talk to men in the field and check up CREI's 
Determine { 
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standing in electronics instruction 


right now that to rise with 
knowledge und that vou get vour rightful plac 

Ave of Electronics. All this CRED ean 

vided you sincerely irn. Fill out the 

We'll promptly p 
“Your Future in the New World of Electronics.” The rest 


the future 


MAIL COUPON FOR FREE BOOKLET 


CAPITOL RADIO ENGINEERING INSTITUTE 
Dept. 1410C, 16th & Park Rd, N.W., Washington 10, D0. C 
Send booklet New World of Electronics’ and wee 
CHECK 
FieLo oF | 
GREATEST ( 
INTEREST 


want to Ie 


mail it today. send you your free 


is up to you 


Your Future in the 
TV. FMA Advanced AM Servicing 
Practical Telew Engincering 
Broadcast Radice Enginessing (AM, FM. TV 
Practical Radio Eng 


Acronautva@ Rad Engi nee 8 


neering 


Nome 
Street 


City Zone State 


If residence schoo! in Wash. D C_ preferred. check here 





Your voice 


in Davy Jones’ locker 


To strengthen voices in the newest conversations as well as current to run 
submarine cables between Key West the electron tubes. 

and Havana amplifiers had to be built 
right into the cables themselves. With 
the cables, these amplifiers had to be 


With these deep-sea amplifiers sub 
marine cables carry more messages 
another example of how research in 


laid eaving seas: an ‘ nus . 
tid in heaving as: and they must Sell Telephone Laboratories helps i 


work for years under the immense \ 


pressure of 5000 feet of water arian ang laid 
A costs stay low. 
For this job, Bell Laboratories engi- 
neers developed a new kind of ampli- 
fier —cable-shaped and flexible, with 


a new kind of water-tight seal. 


To serve far bevond reac h of repair, 
they deve loped electron tubes and other 


parts then assembled them in dust- 





free rooms, 


The two cables each has but two 
of de sea amplifier 
. ale conductors — simultaneously carry 24 
ments are housed 


then enclosed in inter 


sie «meen! BELL TELEPHONE LABORATORIES 


continued improvements and economies in telephone service Re 
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NOW...GET EVERYTHING YOU 
mm, NEED TO LEARN AND MASTER 


TELEVISION 


SET UP YOUR OWN 
HOME LABORATORY 
Oscilloscope 


R-F Signal 
Generator 


fn 


De FOREST’S TRAINING, 
CHICAGO 14, ILLINOIS 
A De VRY INSTITUTION 
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RADIO-ELECTRONICS 
Al HOME! 


Use REAL commercial-type equip- 
ment to get practical experience 


Your future deserves and needs every advan- 
tage you can give it! That's why you owe it 
to yourself to find out about one of the most 
COMPLETE, practical and effective ways now 
available to prepare AT HOME for America’s 
billion dollar opportunity field of TELE 
VISION-RADIO-ELECTRONICS. See how you 
may get and keep the same type of basic 
training equipment used in one of the na 
tion's finest training laboratories how 
you may get real STARTING HELP toward a 
good job or your own business in Television 
Radio-Electronics. Mail the coupon today for 
complete facts — including 89 ways to earn 
money in this thrilling, newer field 


ABOVE: Build and 
keep a real 16 INCH 
commercial TV re- 
ceiver. Optional after 
completing regular 
training at slight addi- 
tional cost. 

D.T.1., ALONE, INCLUDES BOTH MOVIES and HOME LABORATORY 
In addition to easy-to-read lessons, you get the use of HOME MOVIES 
—an outstanding training advantage — plus 16 big shipments of 

Electronic parts. Perform over 300 fascinating experiments for 


practical experience. Build and 

keep real commercial-type test Get BOTH of these 
equipment shown at left. information packed 
MODERN LABORATORIES publications FREE! 
If you prefer, get all your prepara- 
tion in our new Chicago Training 
Laboratories —one of the finest of 
its kind. Ample instructors, modern 

equipment. Write for details! 


MILITARY SERVICE! 
If you're subject to military 
service, the information we 
have for you should prove 
doubly interesting. Mail cou- 


pon 7 —— = 


act wow! MAIL COUPON TODAY! 


DeFOREST'S TRAINING, INC., Dept. RE- 10-H 
2533 N. Ashland Ave., Chicago 14, Il. 
Without obligation, | would like your late News-Bulletin 


showing 89 ways to earn money in Television-Radio-Electronics 
- ond how | may prepare to get started in this thrilling field. 
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-that keeps pace with the 
growth of the electfonic 


industry 


-that meets fully the per- 

formance requirements of 
all radio and tv set manu- 
facturers 
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7 HARBOR RADAR tests recently con- 
Jostor y § ‘ 


ducted at B Raytheon Mfg. Co 
used specially ! equipment in 
cluding the work rgest commercial 
type antenna whi s 41 feet wide and 
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weighs at t 


The transmitter . h was located 


on Deer Island in Be n Harbor) used 


& selectable pulse 
second and 0.6 m 
lengths give finer 
losely spaced ot 


longer p 


Five-ton radar antenna is 41 feet wide. 


must be seen. Ten-centimeter waves are 
used since sleet, fog, sea return ef- 
fects are least at this frequency. This 
large antenna produces a beam width 
of 42 minutes and has a power gain of 
approximately 10,000 

The signal was transmitted, received 
and retransmitted from Deer Island, 
providing a clear view of the harbor to 
Boston's Commonwez pier Micro- 
wave relay was 

To meet special | ) demands a 
technique was d ped to move land 
masses off the it the radar 
station on the 1 ex This variable 
offset type indicator ¢g s the effect of 
ising a 4 ibe where 16-inch 
tubes only : . tandard indi- 
cator and three ¢ ‘ dicators were 
ised. The offset ‘ emploved ex- 
panded the ran, ) » sea, while the 
standard i all direc 
tion simultane 

A reflection plo to project 
a pen rk fre | surface 
directly on t ' , using a 
semi-mirrot ol 1 ig is ob- 
tained this way, % plots made on 
the board an ¢ i . rased or 
changed 

rhe first harbo F ystem manu- 
factured by Raythe 1 be stalled 
in the port of re, France, and 
one other enginee: no under- 
going tests at t ort of w York. 


FIRING ELECTRONS with energies 
of 800,000 volts from a modified million- 
volt X-ray ac scientists at G-E 
laboratories are making solid plastics 


from liquid materials 
of the process of poiyt 
process where short mole« 
liquid form are combined t 
*hains and more rigid str 
bring great changes in 
The joining together of 
molecular units results 
arrangement of the electr 
atoms. Or linarily this 
cal means. With this proce 
electrons knoe r some eit tr 
the atom or else stick t t 
roportion of the aton 
the reaction starts and 
completion. In previous w 
was converted to a solic 
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r, 1948, because of 
nels, may be lifted 
Nearby stations n 
from 50 to 216 mc m 
separated frequencie 
with each other. At 
tions are In operatior 
allocations pending or 
more 

The FCC proposals 
band would permit te 
sands more. The chairn 
mission, Mr. Coy, pre 
that in five years there 
1,500 TV stations in tt 
2,500 in ten years 

U.h.f. will use channel 
and 890 me. A considera 
these stations will be 
than 100,000. They w 
with a primary rang 
fourth of the ordinary 
which is now about 40 to 60 


CRYSTAL CLUTCH with |! 
of response was recently cd 
the National Bureau of St 
part of a program for deve 
fast-acting clutches suitabk 
high-speed computers 
Application of a d« 
electrodes of three “Bin 
causes the crystals to ber 
ing process pushes the 
dise against the rotatir 
The resonant frequen 
sets the limit for the spe« 


KEEN COMPETITION . 
veral groups which are t 
trol televising of event 
est and importance. In 

d theater interests 
big sports contests 
Charles-Walcott fight 
network will organize 
spec events” depart 

ll be this dey 

telecasting I 
through the 

of a TV indu 
ifacturers paid 
above fight rights) 

Theater TV group opr 
including RKO, Loe 
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advantage over Skiatr 
ion (which want subscription 
home viewer), since they of 
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ADD TECHNICAL TRAINING TO YOUR 


Whe Wil Yu be 
ELECTRONICS 


PRACTICAL EXPERIENCE 





WE GUARANTEE 


TO TRAIN AND COACH YOU AT HOME 
IN SPARE TIME UNTIL YOU GET 


YOUR FCC LICENSE 


If you have had any practical experience — Amateur, 
Navy. Radio repair, or experimenting. 


TELLS HOW— Employers make 


JOB OFFERS like These 
to Our Graduates Every Month 


Telegram, August 9, 1950. from Chief Engineer, Broadcast Station, Pennsylvania, 
Have job opening for one transmitter operator to start immediately, contact 
me at once 


Letter, August 12, 1950, from Dir. Radio Div. State Highway Patro We hove two 


vacancies in our Radio Communication Division. Starting pay $200; $250 after six 
months’ satisfactory service W you recommend graduates of your school.” 


Army, 


There are just a few examples of the job offers that come to our office periodi- 
cally. Some licensed radiomen filled each of these jobs . . . it might have been 
you! 


HERE’S PROOF FCC LICENSES ARE OFTEN 
SECURED IN A FEW HOURS OF STUDY With Our 
Coaching AT HOME in Spare Time. 


Name and Address 
Lee Worthy 
2210%, Wilshire St.. Bakersfield, Calif. 


Clifferd E. Vogt 
Box 1016. Dania, Fila. 


Francis X. Foere 

38 Beucler PI “seraentea wt 
S Set. Ben H. Davi 

317 North feseovet Lebanon, 111. 
Albert Seho 

110 West wth St.. Escondido, Calif. 


CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RE-34, 4900 Euclid Bidg., Cleveland 3, Orio 
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License 
2nd Phone 


Lessons 
16 
ist Phone 20 
ist Phone 38 
ist Phone 28 


2nd Phone 23 


TELLS HOW — 


Our Amazingly Effective 
JOB-FINDING SERVICE 
Helps CIRE Students Get Better Jobs 


Here are a few recent examples of Job-Finding results: 
GETS JOB WITH CAA 
weaiine 4 , or ar 
Dale EB Y “ RK 
GETS FIVE JOB-OFFERS FROM BROADCAST STATIONS 
ft rss ‘thei ‘ ata wa f obte z 
sineer at WMMT . 5 Ndi 





GETS CIVIL SERVICE JOB 


A 
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MAIL COUPON NOW 


SRS SPSS SES SSE H ESSE ESE 
CLEVELAND INSTITUTE OF RADIO ELECTRONICS 
Desk RE-34—4900 Euclid Bidg., Cleveland 3, Ohio 


(Address ~ Desk No. to avoid delay.) 


know ¥ pet my { icket in a 


a 
am and the amazing new book 
Information.” 


sample FCC-type ex 
FCC License 


Paste on penny posteard or send alr mail 





\TTITITITItiti ttt 














i2 


From 

Finest Studio 
Equipment and 
Servicemen’s Needs 
UL TAY 
Military 
Requirements... 


Permoflux Royal Blue Line 


Here's go« 1 news f 
' The tamou rmoflux R 


°° 
ov 


tomers ¢ 
Royal Blue 


Lat y 
Speakers pre 


large band of 


e Line 
rea 
ireq 
curves show that ¢ 


ice low frequency 


tepped up t tary requirements tor " 
t. much of 

1 recondit 
Permot| 

t equipment mi 
t types of speaner 


ner informat 


ame OUI) 


SOUND IN DESIGN 


PERMOFLUX CORPORATION 


4912-J W. GRAND AVE., CHICAGO 39, U. S. A. + 263 S$. VERDUGO RD., GLENDALE 5, CALIF. 
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ELECTRON ASTRONOMY 
posed by two French scientists t 
form the 24-inch telescope 
observatory to the equivalent 
incher. Te 
rays from distant stars and f 
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on photographic 
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The image is first f 
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trons when struck by 
knocked by phot 
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lens to 
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form a new 
brightér, on a photo 
Electronics in image 
is not new; micro 
been ntensified by 
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method has been apy 
In June, 1949, RAptIo 
ried an article, “T 
tronomy,” describing 
plifier 
Principal disadva 
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effected. New 
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UNFILLED DEMAND : 
recentiy point 
Coy, chairman of the FC 
letter to Mr. Horne 
WFMA. The principal 
tion of FM's ad 
lack of interest, he wrot« 
“The 


operating 


er was 


recogn 


approximate!) 
FM bar 


in the 
mony to the 


streng 
when one 

manufacturers d 
and none of them has 
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tinuously aggressive 


particularly 
many 


In almost 
there S$ an 


every area 
infilled de 
ceivers.” 
His state 
the FCC intends to trar 
FM spectrum to other 
have told you 


not considering the 
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repeate 


band or any part of 


BEDROCK BOUNCE 


borings along 
Sonar was able 
to the toy of the m 
just beneath the water 
bedr below the 
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go fifty feet below ‘ 
to avoid seepage of water 
survey found two hidden 
will make 
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the only complete catalog 
for everything in Radio, 
TV & Industrial Electronics 


your 1952 free! 
ALLIED 212-page 


value-packed catalog | 
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picks up screw pronto 
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Use this Contest winner once and it pays for itself. Triples in brass as pencil too. 
Only 5¢ at your Hytron jobber. Get your Hytron-CBS Pick-Up Stick today! 


HYTRON-C&S 


Pick-Up Stick 5¢ net 
NINTH MEMBER OF 


HYTRON SERVICE TOOL FAMILY! 


AHYTRON TOI 


MAIN OFFICE: SALEM, MASSACHUSETTS 
OCTOBER, 1951 








z 


theres onlyONE 


APPROVED POWER SUPPLY 


~~ 


New Low Cost “BJ” JUNIOR 
Save Time, Money 
Servicing DC Equipment 


Model "B" 6 Volt OC Power Suppiy 
1 to 20 Amps. for Heavy Duty 
Applications 


Seeeeeeeeeeeeeeeeeeeeeeeeeee 





Convert Battery Radios 
to AC ALL-ELECTRIC 


SEND COUPON 


Electro Products Labs 
4501-R Ravenswood Ave 


CANADA ATLAS RADIO CORP LTO 





TORONT 


Radie Business 


Sarkes Tarzian, 


Hant in Hawt 


plant 


panded to double production 


National Union Radio Corp., 


N. J., has purchased a 45-acre tract in 


Orange, 


Philadelphia on which it plans to erect 
a $1,500,000 tube manufacturing plant 
which is scheduled to be in operation 
by next spring 

Acro Products Co.. manufacturer of 
transformers, moved adm strative 
and production div ‘ 0 » Shurs 
Lane, Roxborough, PI 


manu 


Belmont Radio Corp., 

facturer of Raytheon on ; 

acquired a new 40,006 foot plant 
fourth), 1 ay $ rthwest 
It w 

research 

duction 


Sylvania Electric Products, 


General Electric 
Engineering Sect rovert 
ment Sales Dep Y i 1 Syracuse, 
The ney | ent, under the 
former 

manager lo r ree equip 
ment, Will ass armed services in 
the | » of present quipment 


and the possible appl ons of and 


location for new ‘ nic devices. 


Business Briefs 
Allen B. Du Mont Laboratories, 
Inc., Cathode-Ray Tube Division, and 
Thomas Electronics, Ine... now give a 
replacement warrant for their TV 
picture tubes for x months from the 
date of installation in ie user’s set 
. La Pointe-P lascomold Corp., Wind 
or Locks, Conn., manuf: rer of Vee- 
D-X TY 
tered the aireraft industry through the 
purchase Sculli Machine Co., 
East Hartford, Conn 


antenna i 1 0 rs, en 


of the 


Western Union Services, Inc., 
r\ 


servicing 
dard telev 


Brach Manufacturing Corp., New 
ark, N. J., 


the assignment of a patent for u.h-f. 


complet arrangements for 


master antenna systems designed by 


William J. Jones, microwave authority 


INDISPENSABLE! | 
PHOTOFACT BOOKS 


Photofact Television Course. Cov 
ation and practice. 216 pages, prof 


x der TW-1 


Television Antenna. New Ind edition 
antenno types, tells how to select 
ves time, helps you earn more. 2 pog 


ye der TAG-1 


Television Tube Location Guide. 
diagrams show position and functior 
of TY sets, helps you diagnose tro 
chossis. 224 poges, pocket-size 
Television Tube Location Ovide 
2 of TV receiver tube positior 


‘ der TGL-1 


bets 1950 Record Ty r Manvel 
models made 949 9 
and wire and tape recorders Q 

analy 


bound dev 


1948-1949 Changer Manvol. 


made in 1948.49. Paper bound 


__ 1948 Chenger Manval. 
mode pr 948. Order CM-1 


Recording & Reproduction of Sound 4 


thor itative 


Audio Amplifiers. Vol. 3. Clear 

mportant audio amplifiers, p 
and AM tuners, produced dur 
B44 « rder AA-3 


Audio Amplifiers. Vol. 2. A 
well-known audio amplifiers and | 2 + 
368 pages, 84 «1 Order AA-2 


Audio Amplifiers. Vol. |. Cover 


tuners made through 1948 


Auto Radio Manual. Complete very 
wer . 4 de 


) ra " 
350 pages, 84 « Order AR-1 


c R Manvol. 
popular communications mode 


der CR-1 





‘ Tube Pt Guide. 


show where to replace each tube 





vering 1938-1947 receive 


Jer TP.1 


Dial Cord Stringing Guide. 
from 1947 through 1949 


tring a dial cord in thousands o 


Diel Cord Guide. Vol 
through 1946 der OC-1 


Making Money in TV gpg 
of operating co profitat TV 
mportant phases. Authoritative, v 


Over 130 pages. Order MM-1... 





Order trom your Parts jobber or write direct te 
HOWARD W.SAMS & CO. INC. 2201 £ St., ladianapotis 5, Indiana 


HOWARD W. SAMS & CO., INC. 


RADIO-ELECTRONICS for 





30,000 
qualified TV servicemen needed 


Here is how you can be one of them 


Ixvr STRY EXPERTS HAVE PSTIMATED over 130,000 
qualified TV technicians will be needed for the installation, 
trouble-shooting and repairing of the television receivers in 
use by 1955, 

There are far fewer than 50,000 fully trained TV technicians 
available today. This means more jobs, unrivaled future for 
security, greater earning power for thousands and thousands 
of additional TRAINED and EXPERIENCED Tv Servicemen. Will 
you be one of them? 


OUTSTANDING FUTURE FOR 
QUALIFIED TV SERVICEMEN 


Men now in radio servicing as well as men in the radio- 
electronics industry with no experience in TV servicing .. . here 
is your opportunity. The RCA Institutes Home Study Course 
in Television Servicing makes it possible for you to convert 
your skill in radio servicing, or interest in radio-electronics, 
to the important money-making field of TV servicing. 


The RCA Institutes Course gives you a sound knowledge of 
television fundamentals . . . intensive practical instruction in 
the proper maintenance and servicing of complex TV receiver 
circuits —including color TV and UHF . teaches you the 
“short cuts” on TV installation and trouble-shooting, saving 
you many hours of on-the-job labor. 


TRAINING MEETS MODERN REQUIREMENTS 


This course is in step with the progress of the television indus- 
try. It is backed by RCA—pioneer in television development, 
It is based on the actual experience of the RCA Service Com- 
Pary in servicing thousands of home television receivers. The 





RCA Institutes conducts a resident school in New 
York City offering day and evening courses in 
Radio and TV Servicing, Radio Code and Radio 
Operating, Radio Broadcasting, Advanced Tech- 
nology. Write for free catalog on resident courses 





RCA INSTITUTES, INC. 


A SERVICE OF RADIO CORPORATION of AMERICA 
350 WEST FOURTH STREET, NEW YORK 14, N.Y. 
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PLANNED TO YOUR NEEDS 


You keep your present job in radio—television—electronics 
In your spare time, you study at home. You learn “How-to-do 
it” techniques with “How-it-works” 
study lessons prepared in ten units. Cost of RCA Home Study 
Course in Television Servicing has been cut to a minimum 
as a service to the industry. You pay for the course on a “pay 
as-you-learn” unit lesson basis. You receive an RCA Institutes 
certificate upon completion of the course. The RCA Institutes 
Home Study Course in Television Servicing is approved by 
leading servicemen’s associations. 


5, to Ww 


information in easy-to 


| Send for FREE BOOKLET | 


Mail the coupon —today. Get complete information on the RCA “< 
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RCA INSTITUTES, INC. 
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350 West Fourth Street, New York 14, N.Y. 
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ALLIANCE TENNA-ROTOR is in a class by itself! No other TV 


accessory sold to the consumer can equal Tenna-Rotor in 


f sales, public acceptance or in proved performance 


in the field! More than 600,000 are in use! The new deluxe 
Model HIR 


volume « 


strated above) is fully automatic 


ALLIANCE TENNA-SCOPE is a Booster with one simple 
control. Gives maximum, uniform high gain on all chan 
nels—is instantly installed and makes an ideo! companion 
item to Tenna-Rotor. Incidentally, Tenna-Scope, like Tenna- 
Rotor, is a favorite everywhere! 


NATIONAL TELEVISION AND NEWSPAPER ADVERTISING PRE-SELLS! For more than two years, Tenna-Rotor 


has been backed by o powerful, continuous TV campaign in every major TV area. Hundreds of thousands of 


futur 


e customers see the eye-compelling Alliance TV spots right in their own homes. That's why Tenna-Rotor 


and Tenno- Scope offer an unbeatable team of profit makers. Preference for them is already established. 
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Twenty-seven sizes to choose 


from... and they're all G-El 


After two years exposure to hot sun, rain, sleet and 


snow — with no shelter whatever in any season — 7 
of 8 General Electric speakers played well enough to 


out 


perform in your radio set! 


These recent tests at Electronics Park subjected the 
speakers to many times the abuse they would receive 
under years of actual playing conditions, indoors or out. 
It boils down to one more dramatic proof of this fact: 


You can depend on General Electric quality —in de- 

sign, in engineering, in construction. A Unretouched photo shows only slight tarnish on speakers. Special 
+ . G-E plating gives excellent protection to steel frames, none of which 

Your customers are entitled to this quality. How are were corroded after grueling tests. 


your stocks of General Electric speakers? 


MM <q Racked on exposure tray, speakers were checked at intervals for 
2 years, then taken apart and examined for wear. Outdoor-type cones 
were warped only slightly, G-E aluminum voice coils were like new. 
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KITS For Laboratory Precision at Lowest Cost- 
WIRED RISTRUMENTS the Leaders Look to FICO! 


CTA does CBS-Columbia, I: today's headline-maker in Color 
Television set production, use EICO Test Instruments on 


its new Color Television production lines and in its design laboratones? 


ym Tube 
mete dd Model 555 Multimeter 


like Emerson, Tele-King, Teletone, and many 
another famous TV manufacturer coast to coast, CBS-Columbia knows 


“Only Eico Test Equipment delivers 
All 10 EI1CO nomical Features! 


Laboratory Precision 7. Latest Engineering 

Lowest Cost 8. Super-Simplified Assembly and 
Lifetime Dependability Use Instructions 

Speedy Operation 9. Laboratory-Styled Appearance 
Rugged Construction 10. Exclusive EICO Make-Good 
Quality Components Guarantee 





Before You buy any higher-priced equipment, be sure You look at 

. the EICO line-in Wired as well as Kit torm’ Each EICO product 

2908 80 is jam-packed with unbelievable value. YOU be the judge—compare 

GEN wT $19.95. WIRED $29.95 see EICO instruments today in stock at your local jobber — and 
O00) en on. one SAVE! Write NOW for FREE newest Catalog lu- 


madness See FOLLOW THE LEADERS... INSIST ON EICO! 
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Service Technicians’ Evolution 


... The service technician evolves slowly and painfully .. . 


HE radio and television service technician, like any 

other professional, is not born fully equipped. It takes 

long years of study and practice befoie he finally 

takes his place in the community as a full-fledged 
technician. 

True, there are exceptions. Some highly-gifted men 
who have a sixth “techno” sense are mentally so highly 
organized that once they take up radio servicing they have 
become competent technicians in a few months. Like all 
people of the gifted, or genius type, they are uncommonly 
rare. Therefore we need not consider this special class in 
our present discussion. 

How does one become a radio and television service 
technician? He may be taught by another technician, or 
he may be self-taught. In either case, he may have had 
theoretical training with a resident or correspondence 
school, or he may have learned his own theory with little 
or no outside help. It would be hard to say which of the 
two is the larger class, as there are no reliable statistics. 

The service technician who is taught by another, profi- 
cient in the art, perhaps takes the easier course. His 
instructor can warn him of the various pitfalls, correct 
him, encourage him as he goes along, and by setting an 
example show him how to avoid the commoner beginners’ 
mistakes. 

The self-instructed technician must learn the hard way, 
by trial and error. There is one school which maintains 
that the self-taught technician is the better because he 
learns by hard experience, usually expensive to him. The 
lessons are also better remembered than if one tries to 
learn by someone else's experiences. 

It is known that a very large group of radio technicians 
started out as radio experimenters or hobbyists 
often very young. Experience gained in this manner is 
usually never forgotten. The young man, in his thirst for 
knowledge, accumulates a great deal of valuable experi- 
ence, and whether he becomes a service technician, an en- 
gineer, or a physicist, he looks back on his early experience 
as an experimenter as his most valued period of training. 

What really makes a good service technician? This is a 
complex question, but we shall try and answer it for the 
benefit of those who really aspire toward this goal. 

First he must have a great deal of varied radio experi- 
ence. This may sound trite. Nevertheless it is an impor- 
tant factor in the evolution of a first class service tech- 
nician. But experience alone does not suffice if other 
qualities are missing. To be successful, a service tech- 
nician must not only have a deep insight into all phases 
of his work but he must well-nigh know all about it, not 
only how it works, but why it works that way. He must 
know radio from the ground up and he certainly should be 
a good mechanic as well. He must know electrical theory 
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and know al! the vagaries of the electric current. Book 
knowledge and circuitry are of paramount importance 
Without these, no service technician will get very far 
nowadays. 

More important than all of these is the service tech 
nician’s “horse sense” plus intuition as applied to the 
mechanics of the radio or television set. These qualities 
are gained only by actual long experience in working 
with receivers. Some service technicians labor long and 
painfully to locate a certain failure in a receiver, Others 
guess the fault almost by intuition in a minimum of time 

These are all personal characteristics of various tech 
nicians. It is quite true that rarely will two men work the 
same way and tackle the same problem in the identical 
manner. 

It m=st also be evident that the fast technician will 
nearly always be more successful economically than the 
slow-thinking one who has little or no intuition 

All of this presupposes that the modern successful serv 
ice technician must know the ins and outs of his test 
instruments, analyzers, etc., because without these he will 
find the going exceedingly tough. Indeed, the screw-driver 
and-plier technician is now a mere figure in radio history 
The high complexity of the new receivers (particularly 
television sets) does not permit servicing without up-to 
date test instruments. While it is true that once in a while 
a good technician, just by looking at a set that does not 
work properly, will guess the fault by intuition, this is 
decidedly not true for such other failures as intermittents, 
misalignments, delaying heat effects—which, after the 
set has been operating for several hours causes mis- 
function—and many others the reader can name 
immediately. 


But even the world’s best service technician will still 
be a complete failure if his public relations conduct is 
mediocre or bad. Today, with rising competition, the tech- 
nician who can sell himself to his public is often success- 
ful, even if he may not be tops from a technical viewpoint. 


We have often stressed this last point and will keep 
on stressing it because—as far as the public is concerned 
the pleasant, courteous, neat-appearing, and honest-in-his 
dealings technician will always be tops. He must also keep 
his word. If he promises a repair set within a certain time 
that promise must be kept if the public is to continue 
having confidence in him. 

Incidentally, it is these service technicians who are the 
successful ones, the ones who make money, the ones who 
will keep on being successful as the years roll on, 


—end— 
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time, were not ordinarily worked on in 
the field but were returned to the home 
sh p for service. 

But came the when this 
system got jammed up by the tremen- 


cured 


“dogs” time to 


time even 
dous volume of service calls, and varia- 
tions had to be worked out on the 
original plan. These variations have 
more or resolved themselves into 
what might be called the “TMU Zone- 
Depot . 


less 
System.’ 


TMU zone-depot system 


Under this system, which handles 
upwards of 500 TV service calls (most- 
ly on a service contract basis) per day 
in and around Chicago, the zone sys- 
tem is still in effect, and each zone has, 
a depot or near the center 
of the in addition to its 
about 20 auto-based technicians and its 
TMU. This depot, either a small build- 
ing or a _ partitioned-off 
bigger one, end, in 
the case of one particularly large depot 
a manage? 


home base 


zone, crew of 


section of a 


has a supervisor 


4 messenger brings the day’s service 
call and stocks of parts and 
tubes. The supervisor, first thing each 
morning, assigns the 
technicians, and each man his 
daily stock of components. The auto 
boys then take off on their calls. Each 
man is given those from 
his own particular neighborhood, and 
is expected to handle at least eight to 
ten calls per working day. From the 
total of around 200 daily calls per 
depot-zone, some 20 will involve chassis 


pulls. The TMU will handle about half 
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Television 


The mobile unit pulls chassis and repairs them on spot. Parts storage bins are 
shown at left, bench at right, and power cable reel at lower right of photo 


of these, and the remainder, intermits 
will be returned to the depot 
for proper servicing and benci. checking 
there 

The depot is manned by the super- 
visor, his assistant, and one to four 
bench men, depending on the run of 
calls in that particular zone; floating 
ch men may 1 


or “dogs” 


ber be assigned to one de- 
pot for a few days to help catch up on 
a heavy vol of work, then 
ferred to another depot. The super- 
addition to his stints at the 
and his paper work, is 
assigned house 
usually those 
customer 
assistant 
into this 


ime trans- 
visor, in 
bench daily 
certain 
iffice, 
happy 
hing: the 


or, too, is pressed 


calls by 
cn 
who re- 


aiso 


the home whi 


super- 


service 


The home shop, relieved of pressure, 
is able to function smoothly and do all 
non-TV servicing. Neither TMU, auto- 
based nor depot men will ordi- 
narily handle radio or record-changer 
repairs. The theory is that the consumer 
will gladly wait a week or sco for another 
appliance to be repaired if he knows his 
TV set will be fixed within two days; 
and under the TMU zone-depot plan, 


men, 


one- and two-day 
on all chassis-pull 
The 
screen-conversion Jobs in qué 
thus additional 
gone after if 
were completely tied up 
service work 

While the home sho; 
ers, the TMU'’s and the 
such Tube 


to f 


service 
home shop also han 
realizes 


couldn't be 


an 


equipment 
quicker and leads 
: tube i 
placed with a 


off and w 


if a evel s 
new 
paid l 
as tube shortage 
practice, 

The TMU sys 
TV 
profitable, 
catching on In 
try with 
The next stage T 
development 


scale 
and 


servici 
and 
other 
other serv 
the 
may makt 
labs commonplace, with 

er or more i 
radio-despatched. And for 
curb is already a 
least in Chicago 

Ss 


running one 


service rea 
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Fig. 4—Sound takeoff 
tector 
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Response curve of intercar- 
receiver. Note position of two 
carriers which must not affect 


one 
another 
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There is less sync buzz here. 
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the picture (and sound) carrier, will 
vary in amplitude. 

If the transmitter is 100° modulated 
there may be times when the 4.5-me 

gnal actually disappears. When this 
occurs at a rate coinciding with the 
transmission of the picture frames, a 
60 ¢.p.s. buzz will appear in the sound 
output. Under severe conditions, where 
excessive modulation occurs and where 
the picture carrier is weak due to local 
conditions, receiver misalignment, etc., 
no amount of limiting action in the 
eceiver will restore the holes in the 
45-me signal. However, this extreme 
is seldom realized, and more often it 
is possible to minimize if not entirely 
eliminate this troublesome buzz. 

Thus the problem is mainly one of 
‘orrect receiver alignment, and proper 
circuit design. Let us consider how the 
ntercarrier circuits aay be improved to 
give better rejection of amplitude vari- 
ations on the 4.5-me sound signal. 


Adjustment procedure 


Since the TV signal is ordinarily 
modulated about 85% the receiver must 
first be correctly aligned for proper 
picture-carrier-to-sound-carrier ratio. 
No distortion should be introduced which 
may increase the apparent modulation 
percentage of the video carrier. 

Assuming these conditions. the first 
danger point to be considered in recei- 
vers that take 4.5-me at the video-ampli- 
fier plate is the video amplifier. The 
polarity of the sync signal is usually 
negative at the grid of the video output 
stage. (This type of circuit can be 
recognized becauce video output is fed 
to the cathode of the picture tube). With 
normal contrast the set is adjusted so 
the tips of the sync pulses cause the 
video amplifier to almost reach cutoff. 
Turning the contrast control up too 
high or an extremely strong signal may 
cause the video amplifier cutoff, thus 
momentarily cutting off the 4.5-me com- 
ponent in the plate circuit. This will 
produce a buzz in the sound system and 
no amount of limiting action will take 
it out. 

Another source of trouble is an a.g.c. 
system which allows too strong a signal 
to be applied to the last i.f. stage or 
video amplifier. The overload condition 
increases the degree of picture-carrier 
modulation, thus placing a greater bur- 
den on the limiting circuits. 

Inadequate rejection of amplitude 
modulation in the 4.5-me sound circuits 
may also cause considerable buzz. A 
ratio detector (the most coramonly used 
FM detection circuit in TV receivers) 
will not help in rejecting AM unless it 
is properly adjusted. Additional gain 
in the 4.5-me driver stages will help 
considerably in improving the AM re- 
jection properties of the 4.5-me sound 
system and thereby increase receiver 
immunity to syne buzz. 

Sync buzz usually results from a 
combination of these causes and the 
receiver therefore must be checked thor- 
oughly before taking any steps to elim- 
inate the buzz. 
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The more common symptoms and 
their most probable causes are: 

(a) Severe buzz on most stations 
when contrast control is turned on full. 
Usually this is a result of overloaded 
video amplifier when sound is taken off 
video amplifier. 

(b) Buzz on some channels and others 
clean. Some stations modulate more 
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put. If the ratio detector is correctly 
adjusted there will be no trouble. The 
ratio detector driver tube is also often 
used as a limiter. 

To preperly determine the perform- 
ance of the 4.5-me sound system, a sig 
nal generator capable of simultaneous 
frequency and amplitude modulation is 
required. A less accurate but satisfac- 
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Fig. 5—Typical intercarrier sound circuit; the 6AU6 acts as straight amplifier. 


heavily than others, particularly when 
sending test pattern; local conditions 
may cause some stations to be received 
with very strong sound carrier and weak 
picture carrier. 

(c) Buzz occurs only at certain posi- 
tions of fine tuning control. May be due 
to excessive tuning range of receiver or 
misalignment. 

(d) Buzz oceasionally during pro- 
gram or on certain types of stationary 
patterns. Usually indicates picture video 
harmonics getting into sound system. 
For example, a 2.25-me video compon- 
ent may generate harmonics at 4.5-me 
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tory means of testing would be with an 
on-the-air station. 


Circuit changes 


Fig. 6 is a modified version of Fig 
5, to improve rejection of unwanted AM 
components. Changes are: 

1. Convert driver f:om linear ampli 
fier to limiter by addition of Rg and Cg 
ground the cathode, and reduce screen 
voltage to about 30. 

2. Replace coupling transformer (T1) 
with capacitive coupling from video 
amplifier plate to secondary winding as 
in Fig. 6. (Short-circuit primary). This 


Fig. 6—Modified circuit of Fig. 5 to improve rejection of unwanted AM signals 


and interfere with normal sound signal. 

If symptoms indicate an overload con- 
dition in the video or the last i.f. ampli- 
fier, increase the gain of the a.g.c. sys- 
tem so that for a given-strength signal 
more a.g.c. voltage is available. The 
gain of the receiver on strong signals 
will be reduced. This will result in re- 
duced contrast range, but it is usually 
possible to effect a compremis> to allow 
adequate contrast, yet limit the maxi- 
mum signal at the video or last i.f. amp- 
lifier to prevent overload. 

In syne buzz cases such as those in 
b, c, and d, it usually will be necessary 
to investigate the performance of the 
4.5-me sound system as a separate unit, 
determine its shortcomings, and make 
certain circuit adjustments and changes. 

Fig. 5 shows a typical 4.5-me inter- 
carrier sound circuit including the sound 
takeoff point and audio amplifier. The 
function of the sound circuit is to am- 
plify the frequency-modulated 4.5-mce. 
signal, reject any amplitude variations, 
and detect or convert the FM to audio. 
The most difficult problem is to effec- 
tively iron out AM so that no voice or 
syne buzz is present in the audio out- 


will often increase amount of 4.5-m¢ 
signal available to driver grid, making 
possible better limiting action. 

3. Adjustment of the ratio detector 
can be done if an FM-AM signal gener 
ator and oscilloscope are available. Fol- 
low manufacturer’s alignment instruc 
tions. Variation in values of R1, R2 and 
C1 in Fig. 5 will affect the ratio detec- 
tor’s ability to reject AM. For example, 
reducing the value of R2 will often ma- 
terially improve AM rejection of the de- 
tector but may result in decreased au- 
dio output. When R1 or Cl is varied a 
sharply defined minimum in output 
due to AM will be found. If a potent 
ometer whose total resistance is about 
500 ohms is substituted for R1, this null 
point will be found and may result in 
ar. improvement in AM rejection. 

In the absence of adequate equipment, 
it is not recommended that adjustments 
be made on the ratio detector. How 
ever, a considerable improvement in re 
duction of syne buzz can be expected by 
making the circuit changes shown in 
Fig. 6, and by correct receiver align- 
ment. 

end-— 
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Conversion to Color 


is Simple and Easy 


By 
MATT MANDL 


The Admiral 30Al rear 
panel before conversion for 
color is shown in the phote 
at left. 


Note 6-p.d.t. color switch 
idded in photo at right 
and controls placed as in 
Fig. 3. 


Few parts, slight 
cireuit changes. 


give you color. 


third (mo ommonly used type) across the oscillator grid 
vynchroguid ly 3 three adap- change will influence o 
problems quency Therefore C413 
igh you nected from the cathod 
wired to one section 
ible-throw wafer 
A 004-uf capacit 
into the circuit as 
a critical value an 
experimentally if the 
is to remain locked 
from monochrome to 
the frequency cont: 
ibe is each time the switch is t 
crim- or black-and-white. Even 
as on the model number cha 
reactance may be .0045 or .003 
f-phase the circuit characteri 
gnala athode re tor, whict your receiver. A_ fixed 
n turn shunts scillat coil vis be used, shunted by 
ysten i f C413 anc s acts @s % quency con- variable to simplify adjust 
and each requires a tre Another section of tl 
for color reception No changes need be made in the syne used to change over the sawt 
pecial color adaption discriminator stage because it is a ing circuit in the discharge 
author changed over phase-detector type with no resonant- a 330-uuf capacitor replace 
receivers, one with a phase-detec frequency sections. Because C413, in wuf one when on color, ar 
tor rizontal «wk system, the second series with the signal across the cath- ohm resistor is replaced by one 
with a synchrolock type circuit, and ode resistor of the 6J6, is a reactance ohms. 
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The vertical-sweep oscillator needed 
only an 80,000-ohm resistor to lock in 
with the 144-pulse-per-second sweep, 
Fig. 2-a. This value was found to be 
the best because it required only slight 
readjustment of the vertical-hold con- 
trol when switching to color. 

Because the higher sweep rate re- 
duces the high voltage, beam velocity 
in the picture tube is reduced and the 
focus control range barely secured good 
focus. R437 in the focus-control cir- 
cuit should be shorted out during color 
reception, as shown in Fig. 2-b. The 
focus control then gave a sharp picture 
at center setting and required no 
change on color. 

In some receivers, particularly where 
tubes in the sweep system are fairly 
old, full width may not be secured on 
color. Resetting the drive control may 
help, but extreme settings may affect 
horizontal linearity with consequent 
picture distortion. 

Additional sweep is obtained by 
shunting the 5,000-ohm horizontal oscil- 
lator piate resistor (R424, Fig. 1) by 
another of equal value when on color. 
One of the two remaining switch sec- 
tions can be used for this purpose. Use 
a resistor having at least a 5-watt rat- 
ing. If more width is needed, R426 
(Fig. 1) in the grid circuit of the hori- 
zontal-discharge tube can also be 
shunted by an equal-value resistor for 
color, using the remaining switch sec- 
tion, 

If the two switch sections are not 
used as above, they can switch two ex- 
tra potentiometers into the circuit for 
height and vertical linearity. This will 
eliminate making slight adjustments on 
these controls when switching. These 
were not required on the receiver con- 
verted by the author. Duplicate-value 
potentiometers are used because the 
difference in the setting of these con- 
trols is slight when changing to color 
reception. This is an added refinement 
which may not always be necessary or 
desired. 


Layout changes 


Additional resistors or capacitors 
should be placed so that leads are 
as short as conveniently possible. The 
longest run necessary was the shunt- 
ing wire for the R437 focus resistor 
which had to be wired to the focus con- 
trol on the front chassis apron and 
run back to the color switch on the rear 
chassis apron. The .004-uf (approx.) 
capacitor for color required only a short 
run, while the new discharge compon- 
ents were strung halfway across the 
chassis. Switch capacities or lead dress 
seem unimportant, though it is best to 
keep the vertical and horizontal circuit 
wires an inch or two apart. 

To find room for the switch on the 
rear apron, a new hole was drilled above 
the vertical linearity control and the 
height control moved to this place. This 
left room for the switch to be mounted 
in the hole left by the height control 
and cleared the inside of the rear apron 
for the switch assembly. Fig. 3-a shows 


OCTOBER, 1951 

















27 


6866-6 
WORIT OUT 


\1726SN7-GT 
HORIZ OISCH 

















a“. 
had 





= 
= 
Ms MONOCHROME ; C #COLOR 


* soe 








Lown es emcee 











_ OM OPOT swe 


Fig. 1—Color horizontal sweep changes in Admiral 30A1; 6AL5 is phase detector. 


the rear apron before the change. Fig. 
3-b shows the new layout. 

Another connection was made from 
the plate of the vertical oscillator to a 
newly installed insulated output term- 
inal, Fig. 3-b. This is to secure pulses 
at the 144 repetition rate for use in the 
motor control circuit to keep the color 
wheel or drum rotating at a speed 
synchronized with the incoming sync. 

This layout is included here to illus- 
trate one of the many ways the new 
units can be placed on the chassis. If 
height and vertical linearity controls 
are included, they can be placed near 
the existing controls. Another method is 
to use dual type controls with the 
double shaft (one inside the other). 
These, while more expensive, save con- 
siderable space. 


Synchrolock system 


The synchrolock horizontal frequency 
control system is similar to the phase 
detector system of the Admiral 30A1, 
except that the discriminator section 
contains a resonant circuit which must 
be changed for color reception. 

An RCA 8TS30 receiver was used 
(later model of the 630). This type of 
synchrolock is found in earlier Emer- 
sons as well as DeWald, Zenith, Du 
Mont, and a host of others. The switch 
was again mounted on the rear of the 
chassis and arranged to switch only 
four circuits. 

The changes for the 8TS30, Fig. 4, 
are: 

1. Two .005-uf capacitors were used 
(Fig. 4-a)—one across the wind- 
ings of the horizontal syne dis- 
criminator transformer primary, 
and the other across the second- 
ary winding in the reactance tube 
circuit. 

A 330-unf capacitor and a 12,000- 

ohm resistor were wired into the 

discharge circuit, Fig. 4-b. 

The only change in the vertical 

was to lower the blocking tube 

grid time-constant by switching in 

a smaller value grid resistor in the 

color position (620,000 ohms) Fig. 

4-c. 

When the switch was first thrown to 
the color position it was necessary to 
slightly readjust the horizontal fre- 
quency control on the rear chassis to 
permit lock-in at the color line rate. 
This did not need repeating during sub- 
sequent switching. 

As with the Admiral, the value of 


the horizontal-lock capacitors is critical 
and several combinations around the 
05-uf value may have to be tried to 
avoid constant readjustment of the fre 
quency control. 

When switching between monochrome 
and color rates the 
had to be readjusted slightly each time 
the changeover was made: Horizontal 
hold, vertical hold, height, and 
These controls had adequate range and 
6SN7-GT 
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Fig. 2—Vertical sweep and focus circuit 
changes for color in the Admiral 30A1 


linearity was good. If height and ver 

tical linearity are to be switched in, the 

circuits can be included as shown in 

Fig. 5. 

If picture width is inadequate, the 
following should be tried 
1. Substitute horizontal 

and horizontal! output tubes to find 
most effective pair. 
Decrease horizontal! output screen 
resistor on color position 
Decrease value of sawtooth-form- 
ing resistor (12,000 Add 
more supply voltage to discharge 
or sawtooth-forming circuit. Add 
positive to plate side or negative 
to cathode side (RCA 630 or 
8TS30 models). 
Add more negative supply voltage 
to cathode of horizontal output 
tube. 


oscillator 


ohms). 
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Fig. 3—Admiral 30A1 rear panel layout, 
(a) before; (b) after. Note 144 c.p.s. 
output terminal for color wheel syne. 
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Synchroguide system 
nchroguide, another RCA 
model) was used with 

6. Here 


rs are 


For the « 
(9T246 changes 
variable trim 
ised and these 
that more accurate 
that lock 
xed 


tried experimentally, 


made so 
ng switching. F 
un that adjustments 


essary each time the 
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Fig. 4—STS30 changes, (a) horizontal 
ayne, synchrolock system; (b) hori- 
zontal discharge; (c) vertical oscillator 
tried ot 
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When 1 an adapter is 
a cleat ac 1 the TV chassis 
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the 


Two plug-recepts be 


rto adi t ‘sa circuit 
Fig. 6. It is 
multilead ca 
position 


and 


parts 


adapter and a few 


parts are removed 


receiver because they are du- 
adapter 


used locat 


e 
where 
should 
the 
adapter 


be large } 1 to 
two cable s from 
used so the 
the re- 


adajter cat from 


ceiver for during servic- 


(Ren 


nvenience 


ing ember the adapter contains 


some removed from the re 
not functior 

tes vertical line 

und focus controls. This 
receiver controls an 


be pres nochrome and the adap- 


ter controls for color, Thus read- 
when switch- 
The adapter has 
and vertical 
also can be 


jJustment is n 
ing 
its own 


neces 
sweep rates aiso 
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preset on color. In switching only slight 
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color hori 


controls so 


Television 


the 
are 


Besides wi cables into 


receiver, the foik ing changes 
made 

1. Removal 

capacitor 

cuit of vertical bl 


This 


simuar capacitor 


of 0047-uf time-constant 
(C145) in the grid cir- 
cking oscillator. 
laced by a 

adapter 
the 


capacitor rej 


plus one of a lower value for 


color field rate, Fig 
Removal! of the 


(C1IBR) the sets the 


6-a 
180-uuf capacitor 
frequency of 
ator. This ca- 
pacitor replaced (at the 
the 
separate trimmer 
Fig 6-b. * 
0022-uf sawtooth-forming ca- 
(C161) s 
the horizontal circuit 


factory) by a milar one in 


adapter and a 
for color position 
The 
pacitor removed from 
This is dupli- 
cated by a similar capacitor in the 

j f 


adapter and one of a still lower 


value is switched in for color, Fig 
6-b 

After the 

was 


adaptation, the receiver 


first adjusted on monochrome by 
of the 


control on the 


slight readjustment horizontal 
synchroguide 
off too 
as opposed 


dis- 


frequency 
transformer. If 
far, no 
to the 


cussed 


this control is 


} 
raster will appear 


other systems previously 
If this happens after wiring in 
an adapter on the adjust 
horizontal frequency control first before 


synchroguide, 


rechecking wiring 
The 


minimum 


performs well and a 
of adjustments are 

Width 

though 
both the 
had to be 
readjustment 
of tubes, 


adapter 
number 
switching rates 


required when 


and brilliancy were adequate, 
as with the other conversions 

drive control and brilliancy 
The amount of 
the 


general circuit 


advanced 


depends on receiver, age 


and efficiency 
Improving brilliancy 


Because receivers are de- 
signed for maximum efficiency at the 
60- and 15,750-c. p. s. sweep rates, it 


is reasonable to expect that color-adapt- 


existing 
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Fig. 5—Optional height and linearity 
additions to STS30 and most TV sets. 


ill not 
tively as ‘ll wher 
they do on black-and-white 
lar the horizonta 

cause of the decline in « 


ed circuits w perform compara- 
l receiving color as 
In particu- 
width is reduced be- 
ircuit efficiency 
and with it there will be a decrease in 
brilliancy (most hori- 
zontal sweep for high-voltage genera- 
tion, 


receivers utilize 


A decrease in hig age 
picture-tube beam velocity, ar 
reason focus and fing (ion 
trapping) is also affect Brightness 
during color reception ca 
by adjusting the ion trap 
brilliancy is down to a 
extent the ion trap shou 
each time a change from 


affects 
i for th 


bean 


recovered 


made (and f1 
If this 


of the tube eventually 


to color is 
monochrome) 
structure may 
damaged. The old type ion trap coil can 
be used and coil current changed wher 
color and mor 
hed 
If picture width is improved by the 
methods 
will 


switching between 


chrome by use of swit resistors 

previously detailed, brillancy 
improve. Thus, 
width 
a.so been built up, and readjustment of 
f trap 


also recovery 


proper means high voltage has 


focus and ion position is not re 
quired 

To pick up additional bi 
ness, the first high-voltage filter ca 
tor can be 
returned to 


‘Ircuit, 


some 


from ground and 


top of the 


removed 
the damping 
If specially designed horizontal out 
put and deflection 
are used, little trouble will be exper 
enced with foldover, insufficient widt! 
and brilliancy, or with lack of linearity 
These were just coming on the market 


transformers 


yokes 


when we were making our convers 


ons, 
not able to secure them be 
Sut they no doubt 
will be readily available soon 
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Fig. 6—Color changes, Synchroguide; 
Colortone unit uses similar circuits 

The is true about color wheels 
and The one used in this « 
version was a home-built affair, but will 
soon be replaced by a manufactured job, 
and synchronized with a circuit which 
will use a saturable reactor motor 
control. 

(A survey at press time slowed that 
no complete kits were yet availabie, 
though some parts, such as a color 
wheel, were. Editor) 

-—end— 
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NEW SOURCE OF TVI 

Many of the new TV receivers have 
their i.f. amplifiers tuned so the sound 
and carriers are at 41.25 and 
45.75 me respectively. There are two 
basic reasons for the shift from 21 
to 40 me. First, oscillator radiation 
from sets having 21-me i.f. amplifiers 
causes interference to nearby TV sets 
tuned to other channels. The use of a 
40-me i.f. raises the oscillator frequen- 
cy sufficiently to prevent interference 
caused by radiation, Second, 21-mce i.f.’s 
are not suitable for sets designed for 
both u.h.f. and v.h.f. reception. 

Although the shift to 40 me elimi- 
nates a source of interference to other 
and minimizes direct pickup of 
amateur signals in the bands below 
30 me, it leaves these sets wide open 
to interference from police service 
transmitters which operate in the 42.02 
42.94, 44.62-45.06, and 45.16-46.02-me 
bands. FCC regulations now permit 
plate power inputs up to 10 kw to the 
final amplifier of transmitters operat- 
ing in the first two bands. 

Since the FCC indicates these fre- 
quency allocations are permanent, the 
TVI from the source may increase as 
new TV stations go on the air and 
existing police transmitters continue to 
modified higher 


video 


sets, 


be replaced or for 
power. 

It is possible that the interference 
ean be weduced or eliminated by ap- 
plying TVI reduction methods now 
commonly used by amateurs and some 
manufacturers. However, the prob- 
lem of eliminating interference from 
a 10-kw transmitter will be much harder 
than from amateur transmitters run- 
ning a few hundred watts. The magni- 
tude of the interference problem created 
by 40-me police transmitters is evident 
from a report of actual field tests de- 
scribed in a recent issue of The APCO 
(Associated Police Communication Of- 
Bulletin. 


set 


ficers) 


interference tests 


The tests were made to determine 
the distance over which interference 
was produced by 500-watt and 10-kw 
transmitters operating at approximate- 
ly 45.75 me. Both transmitters used 
antennas having a gain of 1.5. The 
antenna heights were 135 and 400 feet 
for the 500-watt and 10-kw transmit- 
ters, respectively. The test conditions 
were set up with a channel 2 TV station 
transmitter in the same di- 
the receiving dipole an- 
tenna 30 feet high. The r.f. and icf. 
sections of the receiver were shielded 
as far as was practical. The receiver 

rejection—including traps—was 83 

Measurements were made on the 
that interference stronger than 

db below the desired signal is 
jectionable and an interfering signal 
more than 45 db below the desired sig- 
nal is not noticeable. 

In a fringe area where the strength 
of the desired signal was 70 microvolts 
per meter, the radius of objectionable 
interference was 0.84 mile and the 
radius of noticeable interference was 
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very complex looking interior 
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TV Puzzles Children - - and Experts, Too Sometimes 


“Where does the picture come from?” These two kids are baffled at the 
of a i 


TV receiver mounted in a trans 
at Philadelphia's Franklin Institute 








2.1 miles for the 500-watt transmitter. 
Under the same conditions, the radii of 
interference from the 10-kv transmitter 
were 3.4 and 8.4 miles respectively. 

In an area where the TV signal 
strength was 225 microvolts per meter, 
the 500-watt transmitter caused ob- 
jectionable interference over a radius 
of 0.46 mile and noticeable interference 
over a radius of 1.12 miles. The 10-kw 
transmitter produced objectionable in- 
terference at 1.9 miles and noticeable 
interference at 4.6 miles. 

Changing any of the test conditions 
causes a reduction or increase in the 
interference level. For example, the 
range of objectionable interference from 
the 500-watt transmitter wes reduced 
from 0.84 to 0.41 mile when tests were 
shifted from channel 2 to channel 5. 

It is quite possible that many com- 
plaints of 40-me TVI can be cleared up 

the new high-pass TV filters 

especially for use with sets 
40-me i.f.’s. Their attenuation 
mmediately below channel 2 is 
much sharper than that of the common 
hig filter designed for hav- 
ing lower intermediate frequencies. The 
sharper cutoff provides greater attenu- 
ation at 40 mec without affecting the 
strength of the channel 2 video carrier 
or sidebands. 

It is believed that most of the super- 
power 40-mc police transmitters will be 
installed in suburban or rural areas 
well away from congested residential 
zones. We sincerely hope that this will 
become the general practice so as to 
minimize TVI interference. 

—end— 
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TV INTERFERENCE 
4 home-wrecking motorist 
through the home of 
Cincinnati, recently proved 
wreck modern TV 


sets 


who drove 


his auto James 
Arata in 
what it takes to 
picture tubes—-and 

Mr. Don Canady of Cincinnat 
us a clipping which said, in 
Arata said he was 
in a far corner of the 
heard timbers splintering 


part 
talking to his 
room whet 
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opposite wall.” 
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Conducted By MATTHEW MANDL 
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vertical instability is 
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too critically ad- 


present 
channel system 
either defective or 
ted for reception of stations 
th Aighest signal strength 

The result is insufficient negative bias 
f. and if. stages. Too much 
amplification results in the peaks 
yperating on the 
near (curved) portions of the char- 
of the The signal 
the i.f. amplifier grids 


proper 


carrier signal 


c curve tubes 








Fig. 1 
grids of 


Incorrect 
the if 


a.g.c. function. The 
amplifier go positive. 
n Fig. 1 
ney signal Ww i increase 

thus cut down r.f 


shown With proper 
hega- 


and 


represen 
ped yn 


ind vert 


pulses 
sync 
automatic 
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ayne 
zontal 
but 
ir. If the 
out, both hori- 
stability will occur 
will suffer too. 
control should be adjusted 
while the strongest is tuned in 
Advance the where the pic- 
ture starts to bend or pull horizontally, 
then back off until stability is secured. 
Even after this, syne instability may 


able, 


ital and vertical in 
and picture 


The a.g. 


quality 


station 
control to 


f 


occur for peaks of high modulation in 


the transmitted signel, partic ilarly dur- 
ing film commercia If to 
will have to be de 

may give 
weaker stations 


severe, the 
aw. 


this 


though 
poor t for the 
n te 

If the a.g.c. cont: 
if not 


place 


present in 
the a.g.c 
resistors in 
defective 
In some cases the 


some 
tube and 
and 
for off-value or 


tors reuit 
antenna should be 
Low-ohm resisto.s or an 
attenuation pad can be switched 
the antenna terminals of the 
to cut down the signal for Le strongest 
station. The value of the resistor or pad 
will have to be determined experi.men- 
tally. 


reoriented 
across 
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Retrace lines 


I converted a amall a n receiver to 
horiz out- 
and matching yoke. I 

lines on th 


stretching of the 


a larger one, using a neu nta 
franstorme? 


have 


rceaaive 


put 


now retrace acreen 
and ¢ 


at the left of the 


pneture 
what 


acreen {/so 
can be done for a noisy contrast control? 
H H.., fF ushing, N } 

The following 
the difficulties: 


1. Check ion-trap magnet adjus 


might help eliminate 
tment. 
lines 
brilliancy has to be 
affects 
control 


Incorrect setting wil 


retrace 


cause 
o show because 


advanced too much and thus 
blanking. Check po- 
tentiometer for loose and 
clean shaft bearing and sliding contact 
with fluid If this 
doesn't will be nec- 
essary. 

2. Reduce drive to horizontal output 
tube by adjusting drive control. Re- 
adjust linearity control as drive control 
ntrol. If drive 
stretch, 
hori- 
new 
volt- 
or by 


contrast 
connections 
contact cleaning 


help, 


replacement 


is turned—also width « 
control 
heck screen and plate 
zontal See that 
transformer 


does not retluce left 
voltages of 
the 
ncreased the 


i ‘ 


tule 
not 
bevond that 


output 
has 


age hoost call 
rriginal circuit. 
}. As final res 


st filter 


rt, voltage- 
the 


of slightly 


capacitor one on 
damper cathode side) 
different value than « In the 
RCA 630 this is C186, .05 It may 
be defective or of inc« for 
the 


rrect value 


new transformer 


Sync loss 


I have a Zenith 24H20 which has no 
horizontal The p 
rolls and tears and tube replacement has 
not helped. R. J. E., St. Louia, Mo. 

This is caused by either an open cir- 
cuit feeding syne to the control system 
or a defective component in the phase 


syncronizatr cture 


and control 
following: Replace the 
tor at the cathode of 
detector. When 

t oltage wll ar 
(pin 7) of the 6AL5 
mally negative 


ive Vv 


voltage 


clipper stages feeding 
system 

In some Zenith mode 
or the phonevisior 
tribute to 


shorting 


connec 
horizontal 
bars are not 
them. Chec! 
the plate 
an overheated 
Also tes 
and if 


rivets, solder 
capacitor at 
tube and 
a.g. 


incorrect 


return, 
values, 


replace 
Echo effect 


{dmiral (2 
thin 


lowing any vertical picture 


IF 1 ch 


ard-b 


In an 
several white 
Thia is particularly noticeable f 
from black ¢ whit 


W. J. MceMal 


abrupt change 
the scene, or 
Valley Stream, N. ¥ 

This is known as “echo’ 
effect and 
station tuned 
reception 


vice versa 


usually occurs 
in. Contrast th 
which will 


iSUAaLly 


for only one or two stations 


more pronounced picture displacen 
Echo effect 
video amplifier or by a misaligned le 

i.f. section. High-frequency components 
of the signal pulse the offending stag: 
into a transient oscillation whict 

the 
edges of 


is caused by an overpea 


repeat lines at sharply 


picture images. If 
occurs on one or two 
that the r.f. alignment may 
out. If the level of 
low with 
on some channels 
6AC video amplifier ane 
that } 


separated from 


stat‘ons 
cates 
the video carrier 
respect to 
this effect w 
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sure the peaking 
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Check the alignment of the v 
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for a 
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r.f. alignment if 
fined to one or two channels. 
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check critical j 
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Wavy scan at left 

On the left side of the 
Hallicrafters 810 receiver the 
wavy in what 


vertical sections as shown in the d 
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ing (Fig. 2). What causes this condi- 
tion? P. E. B., Martinaville, Va. 

This is produced by an open or de- 
fective capacitor across one-half of the 
horizontal deflection coils. This capaci- 
tor balances the distributed capacity of 


Fig. 2—Defective yoke capacitor will 
cause this vertical wavy-type distortion. 


each coil section and prevents the dis- 
tortion which looks like vertical sections 
of waviness. Replacing this capacitor 
will correct the trouble you are en- 
countering. 


Hum Bar 


What causes a dark, horizontal bar 
to appear on the screen of the receiver? 
Along the edges of the bar the picture 
bends slightly. L. D. W., New York, 
| a 

The usual cause is a defective tube 
(cathode to filament short) in any of 
the following stages: tuner, video i.f. 
amplifiers, video detector, video ampli- 
fier, d.c. or a.g.c. tube. The 
edge of the picture bends because the 
sweep circuits are also affected by the 
defective tube. 

Replace any filter capacitors which 
are not providing good hum filtering, 
for a ripple from the power supply can 
contribute to hum bar effects. Check 
the tubes in the stages mentioned, or 
replace one at a time until condition 
Hum introduced into the 
picture signal affects bias at a 60-cycle 
rate and thus produces the horizontally 
shaded area. 


restorer, 


is corrected. 


Intercarrier buzz in Philco 

The intercarrier buzz is very severe 
Phileo 50-T1600. I've tried tube 
replacement hut this did not help. The 


im «a 


buzz decreases somewhat for critical 
fine tuning adjustment and proper con- 
trast, but is still objectionable. J. E., 
Burbank, Cal. 

This may be caused by a defective 
noise-filter capacitor in the FM detec- 
tor system. This particular capacitor is 
the 2-uf one across the output of the 
sound detector which absorbs the ampli- 
tude modulation components of the FM 
signal. If it does not provide adequate 
filtering the low-frequency syne compo- 
nents will be heard from the speaker 
in the form of audio buzz. 

If replacement of this capacitor does 
not help, try a new 6T8 tube. If buzz 
persists, the trouble is probably due to 


OCTOBER, 1951 





Television | 31 


misalignment of the video i.f. section 
and this should be checked. 


Picture positioning in Zenith 

How can the picture be moved to 
the right on a Zenith H2447R receiver? 
What would also cause occasional pic- 
ture instability in this receiver? H. H. 
H., Los Gatos, Cal. 

The picture can be positioned to the 
right (or other directions) by using 
the centering control lever on top of 
the square plate of the focus-magnet 
bracket on the tube neck assembly. An 
up-down movement of the lever positions 
the picture horizontally, while a left- 


Television 


TV reception during October will be 
similar to that experienced in Septem- 
ber, to the extent that the weather for 
the two months is similar. Reception 
beyond normal distances will be gov- 
erned almost entirely by weather con- 
ditions. Sporadic-E dx, as in September, 
will be rare, and if it develops at all, 
the openings will be of short duration 
and the signals will not approach those 
of summer in either strength or steadi- 
ness. 

Signals coming from beyond the nor- 
mal reception range because of tropo- 
spheric effects, will be, on the other hand, 
generally steady. The inexperienced 
viewer is sometimes misled by his re- 
sults in the fall months, for tropospher- 
ically reflected signals may come in 
consistently for several evenings in a 
row, with such clarity and steadiness 
that he is led to think they should 
continue the year around. 

If the TV antenna is shielded by 
cense foliage at close range, fall brings 
improved reception for another reason: 
The falling of the leaves reduces the 
screening effect of nearby trees. This 
effect is noticeable at considerable dis- 
tances at times, particularly if the 
receiving location is behind a wooded 
hill. 

Cool, calm evenings following the 
bright sunny days of October's “World 
Series weather” will be the best time 
to try for tropospheric dx. The effect 
will be most pronounced (though prob- 
ably less frequent) on the high chan- 
rels. In the more northern parts of the 
country the first part of the month 
will be generally better than the last, 
after the weather begins to turn con- 
sistently cool. 

Auroral disturbances should be fre- 
quent in October, their effects being 
most marked in northeastern U.S.A. 
and adjacent portions of Canada. A 
communications receiver is helpful in 
checking for signs of coming auroral 
outbursts. 

The National Bureau of Standards 
station, WWV, carries up-to-the-minute 
warnings of expected disturbances on 
all its frequencies: 2.5, 10, 15, 20, 25, 
30, and 35 mc. During the tone-off per- 
iods of one minute’s duration, at 20 
and 40 minutes past the hour, letters 
are transmitted in code and are read- 


right adjustment shifts it vertically 

For slight horizontal instability, ad- 
just the hold control initially, and if 
instability still persists, try slight re- 
adjustment of the a.g.c. control, for 
the latter can cause picture bending 
and instability (as well as increased 
intercarrier buzz and poor picture quali- 
ty). Finally, replace the 6AL5 hori 
zontal phase detector, or the 6SN7-GT 
control tube. Also check the 6SN7-GT 
oscillator, and if this fails to correct the 
trouble, a genera! test will have to be 
made of all the parts in the horizontal 
lock system 

—end 


DX Report 


ily deciphered. The letter N (dah-dit) 
means “normal” or no pronounced dis- 
turbance expected for 24 The 
letter U (di-di-dah) indicates “un 
stable” or i 
If W (di-dah-dah) is heard, disturbed 
conditions 
within 24 hours. 

Disturbances 
affect v.h.f. signals 
about an hour or so 
fading out during the 


hours 


some disturbance 


possible 


are prevalent or expected 


pronounced enough to 
usually develop 
before sundown, 


mid-evening 


PRF3-TV, channel 3, Sao Paulo, Brazil, 
verifies a record-breaking report from 
a televiewer in Halifax, Nova Scotia! 
The distance is more than 5,000 miles 
hours, and frequently returr 
10 pm and lasting for 
thereafter. The sound of the 
signal, or any others 
10 me, are a good tip-off 
sphere storm” is developing, signals in 
this range develop violent fading, some 
times with a fast flutter 
and easily detected. 

Interested dx enthusiasts are asked 
to turn their rotatable arrays toward 
the north when auroral conditions are 
observed or expected. Reception up to 
1,000 miles may be possible, and infor- 
mation as to the nature of such recep- 
tion is earnestly solicited. Organized 
information aids dx analysis. 

—end —- 
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genera- 
tuning dial must 


t. Fo 


universal 


rapid trouble- 


I 
f signal 
no dial-twid- 
dling will Such a 
signal source can be had from any ex- 


shooting, requency 


source is desirable, since 


then be necessary 


The compact Signal Launcher fits inside a shielded, two-piece aluminum case, 


easily made. 


A 3A5 miniature tube in a 1,120-cycle multivibrator circuit pro- 


vides square-wave output for rapid trouble shooting by signal substitution. No 


dial twiddling is necessary, since harmonies are rich 
Left: unit is injecting a signal; note ease of handling 


Current drain is low 


By ROBERT E. ALTOMARE 


R.f. point source 


speeds servicing 


} 


tremely distorted low 
tor. Most often a 
a fundamental 
ing 1,000 cycles is used 
the 


frequency genera- 
wave having 
frequency approximat- 
Multivibrators 
past t 


square 


have been used in obtain 
this 
Such a signal source useful since 


a distorted wave has not only funda- 


mental frequency energy but 
Any « 
be broken up into a Fourier series rep- 
resenting a series of sine har- 
related. The number of har- 
monics and their f 

of the original 
output of the distorted 

to a circuit, the circuit wil 
only those 


energy as well mplex wave 
waves 
monically 
wave-shape. When 
wave 
pass frequencies it 
handle. 

Thus, an if. 


amplifier will 


harmonic 
can 


amplitude is a function 
the 
is applied 
choose and 
can 


pass 
essentially the intermediate frequency. 
Only audio-frequency components will 


L.f.’s can be aligned, too 


through an a.f 


pass ampliner 
principle can be used to simp 
ble shooting. 


A suitable instrument 


4 test instrument of the un 
frequency type which can be us 
trouble shooting and alignment 
described. A multivibrator circu 
ing a fundamental 
proximately 1,120 cycles is used 
output waveform provides strong 
nal energy over a wide frequency rs 

The Signal Launcher unit 
and self-contained, being mounte 


frequency 


probe-projectile type housing. It 
small enough (see photo) to be 
one’s hand, and battery operate 


sitating no dragging re 


1—Signal Launcher 
multivibrator. The 
ceramic capacitor C3 in 
the output was replaced 
by a 22,000-ohm resistor 
in one unit inspected. 


Fig. 2—A complex square 
wave rich in harmonics 
is generated. It can be 
used as a universal sig- 
nal source for shooting 
many types of troubles. 


The life of each battery is practically 
equal to its shelf life. One of tnese units 
has been in operation for three 
and the original batteries are still used 
The unit might be kept in operation by 
using discarded batteries from battery 
portable receivers. 

At the fundamental frequency, the 
r.m.s. output is 2.4 volts and 
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years 


less, of 





course for high harmonics. Most bands 
of an all-wave receiver and the i-f. 
stages of FM receivers are covered 
Fig. 1 shows the schematic circuit. A 
type 3A5 7-pin miniature battery tube 
is employed. A No. 1 flashlight cell 
provides filament voltage. Note that 
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Fig. 3—The case dimensions; note cutout 
for switch. Use 1/16-inch aluminum. 


the series filament connection is used 
although only 1.5 volts is applied. The 
B-supply is 22.5 volts, and can be one 
section of an eready type 467 
457) Minimax 67.5-v battery. Since first 
building this instrument, smaller bat- 
teries are being marketed. These pro- 
vide more output, since they furnish 
30 volts (Eveready 413, Burgess 
U20E). All resistors are '% watt, al- 
though larger sizes are easier to obtain. 
The two blocking (coupling) capacitors 
are mica, postage-stamp size. The out- 
put is taken through a .00l-uf ceramic 
capacitor. 

The output waveform is shown in 
Fig. 2. This wave-shape was selected 
to provide cptimum output over a wide 
frequency range. The output signal is 
applied to the circuit under test in a 
single-ended manner; i.e., only the probe 
tip is No return 


necessary. 


(or 


used. connection is 


Making the case 

The housing may be any handy shape 
or design. Thus, a square could be used. 

The container shown was made from 
14-inch sheet aluminum in two sections. 
Fig. 3 shows the physical layout and 
dimensions of both sections before form- 
ing. The sawtooth edges are formed 
by cutting out with a hack-saw or tin- 
snips and finishing with a file. Part A 
is formed to have an inside diameter 
of approximately 1 inch by rolling 
around a l-inch dowel or pipe, ham- 
mering lightly if necessary. Part B is 
formed around a 1%-inch dowel. A sec- 
tion is cut out at S to provide space for 
mounting a slide switch. This can be 
riveted in place. F 

Aluminum soldering or welding of 
the outside seam of each piece prefera- 
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bly should be done with the forming 
dowel in place. Solder only along edges 
Y-Z and Y’-Z’. Aluminum soldering 
generally is difficult, but excellent 
sults can be obtained by using alumi- 
num solder and a small torch. Stearic 
acid is useful as a flux. The dowel forms 
now may be removed and the inside 
seam also soldered but only at the ends. 
The most difficult task follows. This is 
gently bending the triangular edges of 
section A between X and Y to a point, 
rounding at the same time. If a lathe 
is handy, the wooden dowel previously 
used may be turned to have approxi- 
mately the same taper as the desired 
finished product. By properiy inserting 
the dowel, the aluminum may be formed 
nicely by hammering. The four new 
seams should now be soldered. 

If the unit appears rough at this 
point, sandpaper and a bit of elbow 
grease will miraculously transform it 
into a smooth, professional job. 

Point X is now longitudinally filed 
toward point Y until a hole large 
enough to admit the lead from C3, in- 
sulated except at the very tip by means 
of a length of spaghetti. 

The portion of section B between X 
and Y is now similarly formed except 
that the trapezoidal edges form a tap- 
ered cylinder which fits snugly around 
the pipe end of section A. This completes 


Pe ~—_.een ae 


re- 


Fig. 4—Alternative generator housing. 


the housing except that a cap or plug, 
as desired, may be fitted over the end 
of “B”. Some constructors may prefer 
to use standard thin-walled brass tub- 
ing. The cylinder-forming process will 
then be unnecessary. Other alternate 
schemes such as the one depicted in 
Fig. 4 are possible. Here an 8&-inch 
length of 1l%-inch tubing is used. A 


small hole is drilled thr: 

of a short length of 1! 
plexiglas, or polystyrene 
is tapered as shown. 


Wiring procedure 

The entire unit 
easily inserted in—or 
the housing. Fig. 5 shows a 7-pin | 
ton type socket 
ring of l-inch diameter, C1 
arranged as shown 
socket, their leads furnishing al 
support needed. Now R1, R2, RS and 
R4 are wired. Another lucite disk, hay 
ing a %-inch center hole, is 
ranged. Three leads thread thro 
center hole and connect to the battery 
and small slide mounted in the 
cutout provided. This is all there s to 
the wiring. A 2-inch 6-32 headl 
should be arranged as shown to 
the rigidity of the unit 


(see photo) may 


removed 


mounted in a. lucite 


and C2 are 


and wired to the 


ll th 


now art 


ugh the 
switch 


ss screw 


ncreas 


Using the probe 

If no wiring errors hay 
the tube and 
in the housing and the unit 
ready to 
touching its output to the input of an 
audio amplifier. A loud 
should be heard from the speaker 

To familiar the opera 
tion of the Signal Launcher try it 
on a receiver in 
Touch the probe to the plate of the 
power amplifier. Note the 
then move progressively 
front end of the 
the power-amplifier grid, driver 
until the 
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Fig. 5—An exploded view of the Signal Launcher showing the location of parts. 











Servicing— Test Instruments 


CTIONAL articles rate 
reader interest is nat 
rup 

reader 

th 

from readers 
ible duplicating re 
Precious 
te letters for any 
find out “how to 


he magazine 


respor 

mstruction 

make a piece of 
according to claims 
pt into the text 

ng or (more 

a made circul 
ibstitution for 


ircuit is used to 


BY 


RUFUS P. TURNER 


cathode 
Ra and Rb in com 
sistor Re and (4) 


bridge is balanced, 


Fig. 1 


cordingly Zero, 


adjusted to make (Ra 


Re. This 
zero bridge out] 
The bridge is 
plate 
known voltage 
terminals of 
In plate urrent 
th change to « 
meter Now 
ta Rb is made 
the interna resi 
r, a large perce 
irrent change w 
Ri 
rest 
insensitive 
ircuit designer 
stance of Ra 
the internal 


Also, t 


— oe 


\ simple v.t.v.m. to measure d.c. 


when Rb is 


Rb) /R 
for null, 


or only one 


nan un- 
nput 


10 
the 


sens 


due to high resistance in bridge 


and Rd, these 
made low e1 
about 5 time 
current 
mes the 
ntentions) who 


he 


other har 
of 2.500 ohms. So f 
the Ra 


Sistance than the mete 


Rb comb 


maximut gnal plate 
flows 
stead 
imaeneait 
ammeter 
tuted only proper 
values of Ra and Rb 
and Rd as well 
Meter 
too wher 
of different type or 
ised. For example, tl 
t constant 
milliammeter 
ire! name and the 
appear in the pub 
Although th 
+} 


reader's 
e requ 
different 
nterna 
of the 
range but of a different 
and similarly with a differer 
resistance 1 this case, a 


identical re ts specified 


ill not be obtained unle 
uses a meter of the same 
type or model, and res 


mended in the article 


Independent zero-set 
An independent zero 
S specified in v 
n battery-op 
It employs 


stance 


and 
nstrument 


flow thro 
ng the 
In the 

cult, on 
tivity is 


tery volt 


sistance zero-set rheostat are 


RADIO-ELECTRONI< 








Meter drift and slam 

Sensitive microammeters in v.t.v.m. 
circuits show considerable continuous 
zero drift unless extraordinary precau- 
tions are taken to stabilize the circuit. 
This effect is noticeable especially in 
meters having full-scale values less 
than 100 microamperes. 

This drift shows conditions present 
in the circuit all the time Lut which are 
too slight to be shown up by the less 
sensitive meters normally used. One 
such condition is fluctuation of tube 
cathode temperature. Cathode tempera- 
ture and operating voltage fluctuations 
easily can cause plate current changes 
of 2 to 10 microamperes. A change as 
small as this scarcely would be visible 
on the scale of a 0-1 milliammeter, but 
constitutes a large shift on the scale of 
a 0-20 or 0-50 microa‘nmeter. Similar 
meter drift is caused by heating in re- 
sistors. Momentary resistance shifts 
due to changing temperature conditions 
shift the meter deflection by a small 
amount. A_ sensitive microammeter 
displays this variation. 

After a v.t.v.m. is switched on, the 
tube plate current increases slowly to 
its maximum operating level during the 
so-called warmup period. While the 
plate current is changing, the plate re- 
sistance of the tube passes through a 
number of corresponding values. The 
zero-setting bridge network consequent- 
ly is unbalanced until the normal 
operating current level is reeched. 

This unbalance causes the meter to 
be deflected sharply while the instru- 
ment is heating up, after which the 
pointer settles slowly back to zero. In 
a carefully designed instrument, this 
initial deflection seldom exceeds one- 
third to one-half full-scale. When a 
more sensitive meter is substituted 
without redesigning the circuit, how- 
ever, this initial false deflection may 
exceed full-scale and cause damage. 


Multimeter circuits 


The factor of internal meter resist- 
ance (R,,) is as significant in multi- 
meters as it is in v.t.v.m.’s. In a high- 
range voltmeter, multiplier resistance 
usually is high compared to the internal 
resistance of the meter and has the sim- 








Fig. 2—Independent zero set for v.t.v.m. 


ple ohmic value E/I, where E is the 
desired full-scale voltage deflection and 
I is the full-scale current deflection (in 
amperes) of the meter used. In a low- 
range voltmeter, on the other hand, the 
multiplier resistance becomes compara- 
ble to the meter resistance, and the 
multiplier resistance then correctly is 
equal to (E/I) — Re. 

A practical rule is: First calculate 
the multiplier value E/I, ignoring the 
meter resistance. If the value obtained 
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by this method is not greater than 10 
times che meter resistance, then the 
meter resistance must be subtracted. 
This gives an odd multiplier value, but 
the off-size multiplier is necessary fot 
maximum accuracy. If the author speci- 
fied a multiplier requiring the series 
connection of several standard resistor 
don't substitute the nearest 
even-sized resistor and expect to obtain 
the specified instrument accuracy. The 
more sensitive the microammeter em- 
ployed, the more important it is to 
subtract the Rw value from the 
calculated multiplier value. 


values, 


Meter rectifier efficiency 


When the author indicates a bridge 
rectifier, do not use a single-element 
half-wave meter rectifier and expect to 
obtain the same calibration. Various 
rectifier circuits differ in efficiency 
that is, the ratio of d.c. output voltage 
to a.c. input voltage. Fig. 4 shows five 
common circuits employed with recti- 
fier-type meters. The efficiency of each 
circuit is given. 

All rectifier-type meters tend to be 
nonlinear below about 2 volts a.c. So 
expect to be obliged to make a special 
low-range scale calibration. Meter rec- 
tifier response is affected noticeably by 
temperature and frequency. Unless 
crystal diodes are used, most rectifier- 
type meters will not hold calibration 
beyond 5,000 cycles. Some do not go 
that high. Germanium crystal diodes 
extend the frequency range to approxi- 
mately 100 megacycles. Silicon crystal 
diodes will operate at several thousand 
megacycles, but they will not withstand 
the voltages at which germanium diodes 
can be operated. The combined errors 
of the rectifier-type current or volt- 
meter limit the accuracy of such instru- 
ments to about 5 percent. It is not un- 
common for homemade voltmeters of 
this type to have errors higher than 
5 percent. 

When the circuit calls for a rectifier- 
type meter, do not substitute an a.c. 
voltmeter of the moveable iron-vane 
type without taking into consideration 
the high current required by the latter 
type of meter. 


Mounting meters 


Panel-type meters used jin the con- 
struction of electronic test instruments 
usually are intended for mounting on 
nonmagnetic panels. Only when special- 
ly ordered are these meters ordinarily 
supplied for use on steel panels. 

A panel of magnetic material, such 
as steel or iron, shunts the magnetic 
gap in the meter movement, changing 
the full-scale deflection and often affect- 
ing the linearity of response as well. 
When the author has employed a com- 
mercial meter of conventional type on 
a bakelite panel, you may be sure that 
your calibration will not be the same as 
his if you use the same meter on a steel 
panel. Order a meter which has been 
calibrated for installation on a steel 
panel to get his results. 


When a regular meter is installed 
a steel panel, the error 
be 2 percent or more. Thick pane Is at 


worse than thin ones. The pane! effect 


introduced 1 


has been responsible for a great deal « 


the unsatisfectory perfor 
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4 V/2WAVE SINGLE ELEMENT off 30% 
Fig. 3—Meter rectifiers may differ in 
efficiency, or ratio of a.c. into d.c. out 


multimeters, v.t.v.m.’s, indicating fre 
quency meters, and similar direct-read 
ing instruments built by experimenters 
and amateurs, and possibly in the odd 
commercial model. 

The indicating meter must be mounted 
out of the immediate vicinity of mag 
netic fields such as those set up by 
filter chokes and power transformers 
Appreciable error can be introduced by 
such fields. The meter also must be 
kept away from excessive heat from 
tubes and other components. The com- 
plete instrument must be built to elimi- 
nate all vibration which might be 
transferred to the meter movement 
Follow the author’s layout of parts. He 
probably had your same trouble in the 
beginning and had to remount the parts 
on the chassis and panel several times 
before the finished layout was obtained 
and everything worked right. 

The builder should consult meter 
manufacturer's specifications to deter 
mine the recommended position fo 
mounting the meter. Some panel-type 
meters are calibrated for vertical 
mounting only, while others are guar 
anteed for both horizontal and vertical 
installation. Some meters are not in- 
tended to be mounted at an angle, such 
as in slant-front instrument 
or meter boxes. 

If no information is available, and 
the reader calibrates his instrument 
with the meter in a certain position 
(for example, vertical or at a 45 
angle), the instrument should be used 
thereafter only with the meter in that 
same position. 


cabinets 


—end— 
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‘Tube Replacement Tips 


Banish care: make tubes last longer, 


‘ By JOHN T. FRYE 
use adapters and proper substitutes y 


hawk. Don't 


noar 
want order 
hoarding ins 
has been 
a month 
couple of hundred, 
anybody—nor is | 
es. I want the 
they really think 
in the next mont! 
chance to plan my 
then to distribute the 
will really go into set 
back-orders are cance 
each month; so a wi 
order should be ser 
daya.”” Ask your 
he wants orders 
his wishes 
Fourth, work o 





rangement with one 
ice technicians in y 
Such an arrangement 
only with a techniciar 
tubes from a different 
do. Friendly techniciar 
to each other at a disce 
of that received fron 
will prevent unnece 
ting a receiver bac 
while a needed tube re 
shelf of another shoe 
against anyoné 
rangement, for it w 
advantage to ge 


jobber if at a 
Making tubes last longer 


See to it that tube ast 


possible. During nor 


‘ 
Loktal, octal, and miniature tube adapters. Use care in choosing proper tubes ceiliiast: eee. Maneatis wl 
appearance, the anical stability effort could extract 
and the perform: } > f seful life fre 
rectifiers such as t 
etc., often deve 
tbs uti they radiate a 
an what tell- nearby oop antenr 
last re- jarred, even by the 
t aid. 
» secure 
that you 
First, give 
several tube 


také care of 


rst, of course. 
large enough 
to receive 


‘ 


r his quota, 





you are con- 
arts business 
iim and are d ndir upon him 
to see that you get your fair share of 
scarce tubes. He will very likely do 
| just that 
equal com j 1e Second, watch your tube inventory Fig. 1—E and R in typical filaments 


RADIO-ELECTRONICS for 








Many grid-cap tubes develop a poor 
connection between the cap and the 
grid lead, causing noise and abrupt 
changes of volume. Remove the solder 
from the cap, thoroughly scrape the 
exposed end of the lead, and resolder. 
This will restore nine out of ten. 

A microphonic tube can often be ex- 
changed with a like tube in another 
circuit where the microphonic condi- 
tion can cause no trouble. 

Three-way portable tubes are often 
replaced unnecessarily. The vacuum 
tube or selenium rectifier furnishing 
the filament current for these tubes 
loses some of its current-passing abil- 
ity with a resulting lowering of current 
through the 50-milliampere filaments. 
Replacing the tubes (especially the one 
containing the oscillator) will often re- 
store the set to operation for a short 
time because of the high initial emis- 
sion of the filaments under 
low-filament-current conditions, but as 
soon as emission drops to normal, the 
set will not operate again. But, if the 
filament current is raised to its nor- 
mal value by replacing the weak rec- 
tifier (make sure voltage-dropping re- 
sistors in filament circuit are at rated 
resistance) the original tubes will work 
quite satisfactorily even on a line volt- 
age as low as 100 volts. 

Some customers, especially those who 
live on farms, will burn out a surpris- 
ing number of 150-ma tubes in ac-dc 
The fault is usually high line 
voltage. Inserting a 10-watt, 100-ohm 
resistor in series with the filament 
string will often double or triple the 
life span of these tubes without im- 
pairing the operation of the set in the 
least. The resistor should be mounted 
above the chassis if at all possible, and 
it should be cut into the filament cir- 
cuit near the hot end, the one farthest 
from B-minus. Replacing a 35-volt fila- 
ment tube with a 50-volt equivalent 
(such as a 50B5 for a 35B5) will also 
help, but this is not as effective. 

In spite of all your efforts to make 
tubes last as long as possible, in spite 
of all the replacements you can buy, 
borrow, beg, or steal from your jobber 
and fellow repairmen, there is bound 
to come a time when a needed tube 
simply is not to be had. Then, if the 
customer's set is not to sit out the em- 
ergency, you must substitute tubes. 


Substitution changes 

Tube substitution is possible because 
over seven hundred different types of 
tubes are used in radio and television 
receivers to perform less than a dozen 
basic tube functions. These include 
oscillation, detection, conversion, volt- 
age amplification, power amplification, 
rectification and visual indication. 

However, tubes for a particular func- 
tion, say oscillation, vary greatly. Fila- 
ment voltage, filament current, num- 
ber of elements, size, bias requirements, 
basing, power output, etc., must be con- 
sidered in making a substitution. 

A mistake in the filament needs of 
the substitute to be will probably re- 
sult in the burning out of one or more 


OCTOBER, 


even too- 


sets. 


1951 





tubes. In transformer sets where the 
filaments are connected in parallel, it 
is necessary only to see that the rated 
filament voltage of the tube is the 
same as the voltage of the secondary 
winding supplying it. Current require- 
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Fig. 2—Using a 12SK7 for a 6SK7 (a); 
difficulty (b) using 6SK7 for a 12SK7. 


ments can be ignored, for as long as 6 
volts is applied to a 6-volt filament, 
that filament is going to pass the proper 
current—at least until Ohm’s Law is 
repealed! Of course current capacity 
of the transformer cannot be exceeded. 
However, in transformerless 
where the filaments are connected in 
series, across the line, the current rat- 
ing and resistance of the filament are 
important. Fig. l-a and 1-b show the 
voltage and resistance distribution of 
typical filament circuits using 0.3- and 
0.15-ampere tubes respectively. 
Suppose it is necessary to substitute 
a 12SK7 for a 6SK7. First, the extra 
6.3-volt drop across the filament wiil 
have to be subtracted from R by re- 
ducing that resistance to 139 ohms. 


sets 


160-21 139 ohms. 


Then the filament of the 12SK7 will 
have to be shunted with an 84-ohm 
resistor so that 0.15 ampere can flow 
through it and another 0.15 ampere 
can go through the 12SK7 to make up 
the total of 0.3 ampere passing through 
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R126 
15 
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Using an adapter 


Often such tubes can be found in a 
series with a different type of ba 
and then the problem is whethe: 
change the socket or use an adapter 
Changing the socket 
job. But, changing a 
crowded, compact set is often a diffi 
and tedious job. Adapters do not 
so neat; they more “he 
room”, and increase the length of a 
leads. At the same time, they permit a 
of the work to be done outside of t 
set without disturbing the wiring 
writer prefers to use an adapter wher 


makes a neat 


socket in 


require 


ever possible. 

They can be bought, but it is u 
more convenient to make them your 
A collection of from 
tubes, a good variety of sockets, s 
wire, a few lengths of spaghetti, and 
some Duco cement are needed, RCA 
Triple Pindex that permits you to have 
your choice of any three base diagrams 


bases discards 
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An adapter under construction. Socket is cemented to the bakelite tube base. 
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Double-Mystery Display 


By VICTOR FASTENAEKELS 


ce to attract atten form. The cathode tap is 26 turns from 

lisplay window of my the grid end of the coil. The plate coil 

p. When anyone approaches and its tuning capacitor were taken 

‘ ically trig from an old 150-ke i.f. transformer. A 
aspacity | which causes a sufficient number of turns was re- 
fi low. The moved from the coil to permit the plate 
the lamp is suspended in space tank circuit to be tuned to resonance 


iorescent lamp to g 


iny leads being connected to as indicated by minimum current dip 
mystifies the onlooker. read on a milliameter inserted at X in 
f the unit is shown in Fig the plate circuit. Vary the setting of 
mmplete unit is shown in’ the plate-tuning capacitor and the 
loading control for minimum current. 
We used. a telephone type d.c. relay 
which had a 2,000-ohm coil and two 
sets of contacts. One set is normally 
open and the other normally closed. 
The latter contacts open and insert a 
6-volt, 500-ma pilot lam» in series with 
the heater lead to the oscillator when 
the circuit is triggered. The lamp 
serves two purposes. It lights and indi- 
cates when the relay is triggered, while 
at the same time it drops the heater 
voltage on the oscillator tube and 
causes a decrease in the plate current. 
This insures the relay releases when the 
person moves away from the window 
The normally open contacts are in 
series with the cathode return of the 
self-rectifying high-frequency oscillator 
which excites the fluorescent lamp. The 
coil for this circuit consists of 10 turns 
of ‘s-inch copper tubing wound with an 
inside diameter of 1 inch and spaced 


Hed ddd 


to occupy approximately 3% inches 
‘late voltage is fed into a tap 2% 
turns from the grid end of the coil. 


rhe components are mounted; inside 





relay schematic. : : 
a large cire made of %-inch’ metal 


The high- 
wn in the photographs be frequency oscillator (Fig. 3) is mounted 


ed as the llator in tubing as shown in Fig. 2 
wer transformer we used on @ narrow platform mounted above 
volt filament winding. The the center of the circle. Two thin plas- 
adapted to use a 6V6, 6AQ35, tic straps suspended the lamp above the 
as the oscillator in the plate of the 807 oscillator. The capacity 
relay, Fig. 4, is mounted at the base of 

of No, 24 the « » The free end of the coiled 

ose-wound on a %-inch lead connected to the insulator normally 
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at the same time, is to the appropriate lugs on the socket of 
idiest to use the substitute tube 

an adapter under In some instances, it will be possi- 

permitti a 2526 ble to solder heavy wires into the pins 

; socket of an octal “button” pried from the 

been bottom of a metal tube, and the sub- connects to a 6-inch squaré 

socket stitute socket can be supported on them fastened to the window , 


Fig. 4—Window tinfoil connects to relay. 


spaghetti. Each The subject of tube substitution is transformer is 
ough the proper too vast to be covered in detail here bracket which 
pro mse, the socket lugs The average radio technician will do assembly 
down inside the rim of the well to rely on the help given by the 
then the wire are pulled excellent books on this subject Materials for eye-catcher 
soldered. A little cement holds Two final admonitions: Always check eelsteres 2—20,000 ohms, 5 watts; I—10 megohms, 
’ w 
ket firmly to the base alignment after making substitutions Capacitors: (Mica) |—250 wuf, | if, 3,000 volts 
making an adapter from a in r. f. and i. f. stages; paste a note or Ay — (Trimmers) 2—140 wuf. (Paper) 
’ . vorts 
it will be found practically diagram on the chassis describing ex- Miscellaneous: Tubes: |—807 4¥6, 6AQ5. or 
mpossible to solder to the pins that actly what changes were made. This similar. Tube sockets. !—Relay, 2,000 ohms, double 
“y pole single-throw (one contact normally open, the 
formerly stuck up inside the tube. will help the next man and stamps you other normally closed). |—Power transformer. 700 
However, an inverted loktal socket can as a professional and ethical service volts ct, 100 ma; 6.3 volts, | amp; 5 volts, 3 amp 
, i—Pilot lamp, 6 volts, 50 ma. |—Switch, single-pole 
be shoved down over these pins; then technician. single-throw. Hardware Wire 


the lugs of this socket can be connected —end —-end — 
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WENTY-FIVE years ago a serv- 
ice technician needed only a pair 
of pliers, screwdriver, tube tester, 
and voltohmmeter. Today 
one-man shop has much valuable equip- 
ment. Many technicians still 
have their testing equipment scattered 
throughout the entire shop—on floors 
and shelves and stacked on the bench. 
By mounting test equipment on a panel, 
at easy eye save 
time, with 
chance of damage to equipment. 

I have mounted all my equipment on 
a single swing-out panel. Some instru- 
ments and ideas were taken from arti- 
cles in RADIO-ELEcTRONICS, As can be 
seen from the sketch, three hinges are 
necessary to support the whole assembly 
which from another rear 
enclosure fastened to the wall. 

(It might be advisable to make the 
panel in two sections, so that it swings 
out from each end, meeting in the mid- 
dle or leaving a center piece for the 
oscilloscope. This will simplify construc- 
tion. The photo showed more clearly 
than the printed cut that the third 
hinge differed from the other two. Ap- 
parently Mr. Maxeiner had trouble with 
his 6-foot door and had to add it later. 

Editor) 

The front framework for the panel 
is constructed from 1 x 6-inch material, 
in this case straight-grain No. 1 fir. It 
is screwed together and has four up- 
right spaced according to the 
layout of the instruments; these braces 
are 1x 2’s and can be installed after 
the panel is fastened to the frame. The 
braces make the face of the panel rigid. 

The paneiing is tempered masonite 

+ x 30 x 72 inches and is fistened to 
the frame by 1 x 7 round-head wood 
screws, spaced at six-inch intervals. A 
similar framework of the same dimen- 
sions (height and length) is made for 
the rear on which the instrument panel 
frame is to be mounted, the depth of 
which depends upon the depth of the 
instruments. This rear framework is 
anchored to the wall, if possible, espe- 
cially the upper left-hand corner and 
side as this must carry the weight of 
all of the instruments moun‘ed on the 
panel. The left-hand side of the front 
panel is attached to the rear frame by 
three hinges, thus allowing the 
entire front panel to be swung outward 
for easy servicing of test equipment. 

When closed it rests upon a 1 x 6 
upright attached to the rear frame- 
work. The height of this 1 x 6 upright 
depends upon the height the panel is to 
be from the top of the service bench. 

When designing the layout of the 
instruments on the masonite panel, a 
well-balanced instrument panel can be 
obtained by making paper templates 
the same size as the instruments. The 
templates can be shifted around and 
placed where they will be suitable to 
your servicing needs. 


‘ven a 


service 


level, one can bench 


space, and energy, less 


swings out 


braces 


door 


Mounting instruments 


Mount the instruments on the mason- 
ite by driiing the mounting holes 
smaller than the bolts to be used and 
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Novel Beneh Has 


Swing-Out Pane 


By HAROLD MAXEINER 


’anel swings out for instrument servicing. Note well planned equipment layout 


thread with a tap. The instruments are 
thus easily removed. Make each opening 
16 to \% inch smaller than the dimen- 
sions of the instrument to be mounted. 
For protection from dust in most in- 
stances the metal cases which originally 
housed the instruments can be placed 
over the instruments again and fast- 
ened to the rear of the panel by small 
metal angles. The oscillograph needs 
bracing. 

The panel contains two rows of in- 
struments. Above, from left to right 
they are: a SW generator and a hi- 
fidelity 10-watt amplifier mounted on a 
single aluminum panel; another dual 
unit—capacitor checker, and 600 volt 
d.c. power supply which has a variable 
voltage from 0 to 90; Precision ES-500 
oscillograph; Precision EV-10 v.t.v.m.; 
Precision 10-20 Tube Master. 

The seven lower instruments are, 
from left to right: wattmeter used for 
appliances and TV sets which draw 
more than 150 watts; Jackson signal 
generator; speaker tester which con- 
nects to the two speakers on the panel 
top: switches and panel lamp indicators 
for the instruments, also the main 
switch for the entire panel; two substi- 
tution boxes, one for resistors ranging 
in value from 100 ohms to 1 megohm, 
the other for capacitors of 600-volt 
rating from .002 to 50 uf; Triplett 


model 1200-A volt-ohm-milliameter; an 
other wattmeter with a 
range, used for a.c.-dx 

Below the main instrument 
another narrow panel 
swing out. It contains and 
ground pin jacks, two special outlet 
for plugging in a flash soldering iror 
and an ampere meter connected to the 
6-volt battery supply for 
radios. Note in photo the 
battery next to the 

The a.c. 
were brought to individua 
the switch panel 
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WAIN PANEL & LOWER PANEL ARE TEMPERED MASONITE 


Dimensions of the frame. Door hinges 
are used to support panel weight. 
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By GEORGE FLETCHER COOPER 
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sary to process the response curves to 
enable more feedback to be used. Part V 
of this series, February 1951 (especially 
the extra RC across the plate load dis- 
there) contains the material 
needed to work this out. 

It is easier to do the work on graph 
paper than physically try all imagina- 
ble combinations. I prefer calculating 
the shunt capacitance to bring the re- 
down 3 db at the highest fre- 
allowable. This frequency is 
phase shift frequency in the 

transformer (the equation 
2axfCR = 1 crops up again). Then put 
about one-third of the plate load in 
series with this capacitance: in Fig. 7, 
Part V, we have R2 R1/3 and C1RI1 

1/2rf. The step in the 
then 12 db down, and the phase hump 
is about 38°. Two circuits of this kind 
give 24 db and 76°, and wil! normally 
do the job nicely. You can even make 
Cl two or three times bigger, because 
the feedback will flatten the 
and you don’t expect high levels above 
about 1,500 cycles. 

A few trial runs will determine the 
best values of these additional! elements 
to be used. If you haven’t been able to 
measure the response, start off by cal- 
culating Cl and R2 according to the 
one-third rule in the last paragraph and 
add these elements to each interstage 
coupling. The object of the mathematics 
in this patching work is to get the right 
order of m*.nitude at the beginning. 


cussed 


sponse 
quency 
the 90 
output 


response 


response, 


Low frequency 

At the low-frequency end proceed in 
the same way: amplitvce response, 
theoretical curves for the CR networks, 
resulting transformer response, calceu- 
lated phase characteristics. If you have 
any measuring equipment, it is not 
difficult to find the transformer induct- 
ance. The impedance is 375 L ohms at 
60 cycles, for examnle, so that a 60-h 
primary wil! pass just over 5 ma if you 
connect it in series with an a.c. meter 
across the 117-volt line. The other way 
of getting an idea of what the trans- 
former is doing is to disconnect the 
load, working at a low level. If the out- 
put voltage rises 40% (3 db) the fre- 
quency is the characteristic frequency 
R/L. This is a quick and reasonably 
good way to get the answer you need, 
and you can calculate the phase and 
amplitude responses directly. 

You will probably need to increase 
the RC product in the interstage cou- 
plings for low-frequency stability. You 
may do this by increasing the grid re- 
sistors, but do not go above 500,000 
ohms here: the average tube will not 
take higher grid resistors. It is possi- 
ble to increase the coupling capacitors, 
too, but large size and possibility of 
motorboating (positive feeiback) may 
make it unfeasible if the coupling RC 
products are too big. 

It saves a lot of trouble to jump 
straight to the use of the step circuit 
(Fig. 4 of Part V) with about a 12 db 
step in each stage. The rolloff can then 
begin at about 40-50 cycles and you get 
the protection you need against motor- 
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boating. This double RC circuit has 
been found to give extremely stable am- 
plifiers, without forcing the use of large 
capacitors. 

All you need to do now is to connect 
in the feedback resistor. In Part VIII, 
June, 1951, there is a table of the 
methods of connection. I favor a 
straight resistor brought back to the 
cathode. Provided the resistance is high, 
as it usually can be, there is no need to 
put a capacitor in to block the direct 
current. This helps the low-frequency 
stability conditions. A variable resistor, 
such as a half-megohm carbon poten- 
tiometer, is conveniently used as the 
feedback resistor. The value can be re- 
duced until instability occurs: this test 
is best carried out with a signal applied. 


——-T-T 
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er 


Fig. 2—The phase characteristic for a 
semi-infinite slope of 6x db per octave. 


An oscilloscope is a great help here, 
because if instability occurs only dur- 
ing part of the cycle, the resviting fuzz 
Without the you 
can only listen for distortion. It is bet- 
ter to use a square-wave input with the 
scope. As feedback increases, ringing 
on the square waves increases: feed- 
back can be adjusted to meke sure that 
the amplifier is adequately damped. 
Using this method I have actually run 
amplifiers which were unstable with the 
input grid circuit open, and stable with 
it closed: the building up and dying 
away of oscillations was clearly seen. 


1s easily seen. scope 


Compromise solutions 

The above design process has been a 
discussion in general terms capable of 
the widest possible solution. Poor out- 
put transformers always complicate 
things, and there are compromise solu- 
tions which are easier to apply. 

Simplest of them all, in theory, is to 
feed back from the cathode of the out- 
put stage, so that the current through 
this tube is undistorted. This is a 
troublesome arrangement in practice, 
not because it becomes unstable, for the 
stability is usually very good, but be- 
cause if the output tube is a tetrode, 
the cathode current usually includes 
the screen current. The feedback keeps 
the cathode current undistorted, but as 
the screen current is usually pretty dis- 
torted at high levels, the plate current 
is not at all what you expect. The dis- 
tortion may even increase when feed- 
back is applied. 

At high frequencies, where this cir- 
cuit is widely used, in coaxial cable 
repeaters, for example, it is easy to 
avoid this trouble by decoupling the 
screen back to the cathode. At audio 
this méans an extra chol.e and electro- 
lytic capacitor. Moreover, as we saw in 
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Part VIII, this increases the output 
impedance, which we do not want 

My usual compromise is to put on 
some feedback from the output tube 
plate, and the rest from the actual out 
put winding. The low-frequency prob 
lems in this design are exactly the same 
as those discussed above. They can lx 
made easier by feeding back only to the 
cathode of the last but 
cause we do not expect much distortion 
in the input stages. 

It is easy to put on about 10-15 db 
of feedback this way, and then add ar 
extra 6-10 db round the whole amplifier 
The nner feedback loop 
impedance of the amplifier, and includes 
the low quency distortion behavior 
of the output transformer. The 
inductance of the output transforme: 
only appears in the feedbacl 
loop, so that a bad output transformer 
is much easier to keep under 
The high-frequency 
improved by the inner 
but only by the over-all feedback 

Instead of considering the two final 
stages with their feedback 
sub-amplifier, using your mu-beta effect 
calculator (Part IX) to 
response and calculating the 
behavior, the simplest approach seems 
to be: put in a set of the double R¢ 
circuits, to save time in the long 
Add an inner loop feedback resistor t 
bring the gain down about 12 decibel 
Measure the res onse to the 
the output stag. and make 
this response droops gently. If it show 
a tendency to bump upward, put 50-100 
uuf, or suitable capacitance across the 
feedback resistor. Then add the main 
feedback loop, and push the feedback 
to the instability point. 

A year ago, when I began writing 
this series, I said I would not provide 
you with a cook book approach to the 
negative feedback amplifier. This art 
cle has quite consciously avoided the 
cook book approach. No quantities, just 
a hint of how they cook capon around 
Bayonne. If you are a cook, the rest is 
up to you. This article is meant to give 
you the general idea, and to set you on 
the right road. When it comes to adding 
feedback to your present amplifier, you 
can add some inside the speaker trans 
former, perhaps some positive 
the first stages, and at least 
the negative feedback from the 
winding itself. The more high-frequene 
resonances the transformer has, the 
feedback can take from th 
secondary winding 

One final word of warning: do not 
rush light-heartedly into the addition 
of feedback to Class B amplifiers. When 
the output transformer is not complete 
ly symmetrical you can get quite differ 
ent phase and amplitude characteris 
tics for the two halves of the cycle with 
a sine wave input. Cures are possible 
but they take an enormous amount of 
trouble, and it is cheaper to get a new 
transformer. And, whatever the ampli- 
fier, plan what you are going to do 
before you start work. 
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Basic Intercom Units— 
Theory and Practice 


of Modern Systems 


Small and large systems 
described; only simple 
amplifier theory needed 


By EUGENE ?. HANAFIN, JR. 
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A circuit permitting two-way 
munication between station 1 
and station 2 (remote) is shown in Fig. 
2. This identical with 
Fig. 1 double-pole double- 
throw switch added. It is 
“talk-listen” or T-L switch, 
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In operation, a person at the master 
communicate with the re- 
mote would press the T-L switch to talk 
position, Fig. 3, and speak into the 
master loudspeaker to attract the at- 
tention of a party at the remote. The 
T-L switch is then released, returning 
to listen position (Fig. 2) so the party 
at the remote might answer back. Two- 
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STATION | (MASTER) 
Fig. 3—In “talk” position, speech 
proceeds from the master to remote. 
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connection with Figure 2, permits two- 
communication these 
stations. Other system 
would not be affected by the conversa 
tion between stations 1 and 3, and 
could not overhear this conversation. 
Station 1 could call and communicate 
with any other remote by merely set- 
ting the selector switch to connect to 
that station. 
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Note that one tap on the selector 
switch of Fig. 4 is not used. This is 
customary because if the master was 
left connected to any remote station 
when the system was not being used 
for communication, sounds originating 
at or near that station would be picked 
up, amplified by the master, and re- 
produced by the master loudspeaker. 
This is prevented by returning the 
selector switch to the unused tap, such 
as tap | in Fig. 4, at the termination 
of each period of communication. This 
unused tap on the selector switch is 
used for other purposes in more elabo- 
rate systems, and will be explained 
later. 

Fig. 4 shows two connections to each 
remote station. One of these connections 
is common to all stations in the sys- 
tem, or is connected to a line (the “R” 
line) which functions as a common 
return line to all other lines in the 
system. This common return line con- 
nects to the chassis of the master am- 
plifier, as shown by the ground symbols 
in the block representation of this am- 
plifier in Fig. 4. 


Calling the master 


While Fig. 4 shows a flexible and 
practical intercom system, all calls 
must originate at the master station. 
A separate buzzer system, with a pre- 
arranged code to identify the remote, 
could be combined with the intercom 
system, but a more practical way is 
a remote call arrangement in the sys- 
tem. This may be done by installing a 
single-pole double-throw switch in each 
remote, running an extra line (“call” 
line or “C” line) as a common line to 
each station, and connecting this C 
line to the unused tap (tap 1) on the 
selector switch at the master, as shown 
in Fig. 5. 

The master T-L switch is normally 
in listen position, so the closing of any 
remote call switch will connect that 
remote station to the input of the 
master amplifier via the call line which 
connects to all stations. The person at 
the remote may actuate the remote call 
switch, speak into the remote station 
loudspeaker, and be heard by a person 
at the master. In calling, he would 
identify the remote by saying “Please 
call station 3,” or some equivalent. The 
remote call switch would then be re- 
leased to resume its normal position 
(as shown for station 2 of Fig. 5). 

The person at the master answers 
the call from the remote by placing 
the selector switch on the tap for that 
station (station 3, in this instance) and 
actuate the T-L switch to talk position. 
Communication between the master and 
the remote would then proceed, subject 
to manipulation of the T-L switch, and 
without further use of the remote call 
switch. 

As shown in Fig. 5, the call switch 
of station 3 (a remote) has been set 
to permit station 3 to call station 1 
(the master), while the cal] switch of 
station 2 (a remote) is in released or 
normal position. A remote call switch 
is used only to call to the attention of 
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a party at the master the fact that 
communication is desired, and this 
switch and the common call line are 
not used after communication has been 
initiated, 


Intercom amplifiers 


An amplifier typical of those used in 
intercom systems is shown in Fig. 6. 
It is a conventional two-stage amplifier 
like the last two stages of almost every 
a.c.-d.c. receiver. In fact, the power 
and a.f. sections of such a receiver can 
be easily converted into a good inter- 
com master station by removing the 
r.f. sections and installing the proper 
T-L and selector switches and a multi- 
plug or terminal strip for the lines to 
the remotes. 


Isolation problems 


The power supply is usually a.c.-d.c., 
which isolation problems. Most 
modern intercoms run the line to a 
negative bus, isolated from the metal 
cabinet used in many models. Cheaper 
and older types may have “hot ” chas- 
sis. Special care is required in servicing 
or installing such equipment. No part 
of the system may be permitted to con- 
tact an actual ground, such as a water 
pipe, electrical conduit, or radiator. 

Ground symbols in the diagram of Fig. 
6 may represent connections to bus in 
some intercoms and to chassis in others. 
The average output power required is 
about 3 watts, and they draw about 
35 watts from the power line. The input 
transformer has a winding L1 to match 
the voice coil impedance of the loud- 
speakers used, and a high-impedance 
grid winding, L2. Winding L3 on the 
output transformer matches the plate 
circuit of the output tube, and a sec- 
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Fig. 4—Usi.g a selector switch, the 
master station can call five remotes. 
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Fig. 5—Remotes initiate call to mas- 
ter with s.p.d.t. switch and common 
call line. Remotes must give identity. 


ond winding L4 matches the loudspeak- 
er impedance and is equal to that of 
Lil. Intercom input transformers are 
available. 

To reduce line losses, it is customary 
to use special PM loudspeakers which 
have 50-ohm voice coils, instead of the 
usual 2, 4, 6, or 8-ohm voice coils. Such 
loudspeakers are available, together 
with input and output transformers 
having voice-coil windings (L1 and L4 
in Fig. 6) of the same impedance. How 
ever, low-impedance voice-coils are 
satisfactory for short lines. The line 
switch Sl would be in position at 
all times to avoid warmup delay when 
communication is 


“on 


desired 

Although not shown in these schema- 
tics, a low cost, a.c. -d.c. intercom ampli- 
fier can be constructed using selenium 
rectifiers instead of tube type rectifiers. 
The advantages in this are low replace- 
ment cost and long life. 


Between-station lines 


All stations of an system 
are connected by special intercom cable 
which is available with up to 72 
ductors. Wire gauge is 22 A.W.G., tinned. 
Such cable is usually run from the 
master to the nearest remote, and con 
tinues throughout the system until all 
stations have been connected. This is 
termed “loop” wiring. It is entirely 
practical to run the cable directly from 
the master to various remotes in the 
form of branch wiring if, for any rea- 
son, that is the most practical method. 
The loop system, Fig. 7, is usually the 
easiest and most economical (with re- 
spect to the working time) required 
for installation. 
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Fig. 6—An a.c./d.c. 3-watt amplifier 
for the intercom system. 





Fig. 7—Loop wiring method is the 
easiest and most economical way te 
connect intercom system elements. 
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capacitor. This is adjusted at ins 
tion. It compensates for room acoust 

The input stage of the preamplifier 
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is a cathode-coupled phase inverter 
The organ signal goes to the grid of 
the upper tube. The cathodes of bot! 
tubes are grounded through a common 
3,300-ohm resistor. The signal on the 
upper tube causes a voltage drop across 
the cathode resistor, as in a cathode 
follower. The same cathode voltag« 
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then appears between the cathode of 
the lower tube and its grid, which is 
effectively grounded through a 47,000- 
ohm resistor. Thus both tubes are ex- 
cited equally and 180° out of phase by 
the one input signal. While the grid of 
the lower tube is normally grounded 
through a 47,000-ohm_ resistor, the 
ground jumper may be removed and a 
high-impedance phonograph signal con- 
nected. Not all preamplifiers are suited 
for high-impedance inputs. Before con- 
necting external signals to a particular 
organ its instruction booklet should be 
consulted since even organs of the same 
model number may differ slightly. 


Vibrato scanner 


In models without vibrato, the output 
of the 6SN7 which immediately follows 
the 6SJ7’s is transformed to low imped- 


OCTOBER, 1951 


TYPICAL PWR AMPL ON TONE CABINET 


vu 





, 





VIBRATO CHORUS; NV- NORMAL VIBRATO 


A-ViB LINE; 8- VIB GND 


START ING MOTOR , 2- SYNCHRONOUS MOTOR 


a 1—Hammond electronic circuits. Vibrato is optional 


Start and run switches are for the tone generator motors 


ance and a line is run from the trans- 
former secondary to the power ampli- 
fier in the tone cabinet. Fig. 1, however, 
shows the circuit of later models, many 
of which have a unique vibrato circuit. 
Since there was no good way of varying 
the frequencies of the tone gererators 
at the vibrato rate, the problem was 
solved ky an interesting phase-shift 
system. 

Fig. 3 is a block diagram of the 
vibrato circuits. A signal from the pre- 
amplifier 6SN7 is fed to the input of a 
delay line. A frequency-discriminating 
circuit shifts the phase of the signals 
going through it. A delay line is a 
compound low-pass filter made up of 
L-C The filter shifts the 
phase of signals passing through it by 
an amount depending on the frequency 
of the signal and the upper cutoff fre- 


components. 


quency of the filter. Phase 
180° at the cutoff frequency 

A continuing shift 
tively the same as a shift ir 
While the phase is changing, 
effectively changes as well, 
of apparent frequency change depend 
ing on the speed of the phase 
and the total phase shift. This 
is well explained in an article begir 
ning on page 71 of the June, 1950 
of RADIO-ELECTRONICS 

Returning to Fig. 3, the signal pa 
ing through the delay line is shifted in 
We 


the 


in phase effec 
frequer 
frequency 


the am 


cnange 


method 


phase slightly by each filter 
have, then, the signal at 
junction between each pair of sections 
but at increasing phase differences. A 
rotary Fig. 4, has a set of 
capacitor plates rotated at the end of an 
arm by a shaft. Around the 


section 


same 


scanner, 


housing 
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nultaneously 


ime signal then 
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than the 
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Fig. 1. 
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Reverberation control 


Live music : ally ( n 
large ha 
tomed 
beratio 
ear f 


rever- 
ng the 

from 
s and ceilir £. 
of reverberation pro- 
than 
single-source music for the same reason 
that a chorus of 


reach 
iment and 
echoes from wall 


A limited 


duces a more 


rmount 


interesting effect 


nstruments playing in 


n and 
within 
20 
from 
to the 
cabinet. 
nected 
rever- 
pre- 
fed to 
receding 


Reverberation action 


The reverberation d sa moving 
coil assembly mila a dynamic 
The audio- 
frequency coil m« me ransmitted 
t (Fig. 5). 
.dD) 
tion but permit 


peaker with 
to the stirrup directly 

The two enclosed s ! ( under 

the stirrup hold it 

it to freely 

ing at the far 

f the 


and down; the 


(A) 


others. These 


move 

balances the 

three springs 
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Fig. 3—Vibrato circuit block diagram. 


ry 


are almost entirely immersed in oil so 


they act largely as dampers to stabilize 
the response of the driver and prevent 
undesirable reflection 


A sound 


travels 


wave n the stirrup 
(E) at 
the far ckup, where 
it creates an el ical gnal. This is 
the “first t gnal” cnd is de- 
layed abou H ( rom the 


down the oy I ng 


right to i 


| signal l 


rectly to 
und 
pring than 
n an electric « r. The out- 
igh a 6SC7 


power amplifi ise) 
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travels more s| 


put of the crysta 
ind a three-s i luator } 
amplifier rig l Th , fora 
single, short, ar} lusical te, the 
speaker will firs sound which 
directly in the form of an 
electrical wave, then about 1/15 second 
later it will again emit the same sound 
which came to it, this time via the re- 
verberation spring 

The same wave from the stirrup 
(Fig. 5) also travels down the second 
spring from the left (B), which enters 
a short oil tube. From the bottom of 


power 


comes to it 


spring the wave 
the spring, redu 
by the oil damping. At 
horiz transfer 
the right-hand spring 
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on to the crystal to 


reflected 
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it is transferres 
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spring 
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The process 
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apart until 
tion is dissipated by 
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tube a 
spring 
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It is interesting t 
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over-all re 


make 
amount of oil in the 
the amount of energy 
peated reflection, and 
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the reflections kee pg 
level of oil is a simple 
rooms of different 
tion characteristi 
selector switch operate 
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the direct 
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cabinet and 1 
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Several 
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The power amplifier 
conventional; most ¢ 
parallel 6V6’s as output 
watt units usually contair 
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in radio-phon 
latter we 


tone-cabinet n 


size, 
outputs are 


Same as 
In the 
rect sound paths t 
the necessity is for 
of sound to avoid the 
Fidelity is not so 


GASE OF 


_— 
aa dof Le 
; 


SUPPORT FOR ARw ATTA TD ROT 


Fig. 4—Vibrato unit uses rotary scan- 
ner to shift the phase of organ signals. 
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transient frequencies and peaks are not 
present (though a good bass is neces- 
sary sometimes). As a result it is very 
rare to find tweeters used in tone cab- 
inets and it is quite common to have 
loudspeakers pointed upward at the 
ceiling instead of at the !isteners. 


TUPPER LEVER 


LOCK PLATE 
LOCKING LEVER 
=» 


CONNECTOR RIBBON 


TO AMPLIFIER 


Fig. 5—Reverberation control unit. 
Springs delay sound, create “live” music. 


The DR-20 tone cabinet contains a 
20-watt amplifier and two 12-inch 
speakers directed toward the ceiling. It 
may also contain the reverberator. In 
the 40-watt tone cabinet, the treble is 
produced by two 12-inch speakers di- 
rected upward. Bass tones are produced 
by a bank of nine 10-inch speakers 
mounted on a vertical baffle and project- 
ing sound through the front grill. 

The ideal solution is to provide a tone 
chamber for the loudspeakers. If the 
chamber is very rigidly constructed, 
reverberant walls made of con- 
crete or tile, it provides a more desir- 
able type of reverberation than the re- 
verberation control. The chamber should 
be as large as possible, at least 800 
cubic feet in volume for best results. 

am 


| 
i i | 
ToT 


with 


T ane 
— + + 4 +> 
+ } + 4 
+t 
44-44 
$+—+_-+_4 | 
+44 45 


AREA OF TONE OPENING IN SQ FT 


$00 1000 ($00 
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Fig. 6—Ideal openings for tone chambers 
of loudspeakers; the ratio is 2:3:4.5. 


Ideal ratios for the chamber are about 
2:3:4.5, and there is an ideal opening 
size for each chamber size (Fig. 6). 


Harmonic synthesis 

Readers have written asking ques- 
tions about instruments in the planning 
stage. Many indicate that their instru- 
ments will use a harmonic synthesis 
system for tone coloring, like that in 
the Hammond. To help those with the 
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problem the Harmonic Table has been 
worked out. 

The first column gives the 61 keys 
of a five-octave manual. The nine fol- 
lowing columns show what frequencies 
are used for each of the harmonics and 
subharmonics in the color.ng system 
and the Hammond drawbar control- 
ing each 

In every case here, the number re- 
fers to the keys in the Frequency Chart 
on page 42 of the August, 1950, issue of 
RADIO-ELECTRONICS.* That chart shows 
the 88 piano keys, numbered from 1 to 
88, with the frequency of each given to 
four significant figures. From the Fre- 
quency Table here and that Frequency 
Chart, the reader can tell, for example, 
that for the lowest manual key, C, the 
fundamental frequency is No. 16, 65.41 
cycles; the subfundamental is No. 4, 
32.70 cycles; the 3rd harmonic is No. 
35, 196 cycles, and so on. Note that most 
Hammonds have only 91 generators so 
that some doubling up is necessary at 
high frequencies and on higher har- 
monics. This can be avoided by provid- 
ing additional generators, but the fact 
is that as the fundamental gets high the 
exact harmonic structure no longer is 
so critical to the ear. The extra genera- 
tors, weighed against the economic and 
requirements, are not usually 
worth while. 

Fig. 7 is a sketch of one set of draw- 


space 


i7 


bars with their names and pitch lengths 
taken from standard organ phraseology 
The pitch lengths in feet are: Suboc 
tave, 14; Quint, 6%; Fundamental, 6; 
Octave, 4; 12th, 2%; Superoctave, 2; 
Tierce 1%; Lariget 1%; Top Octave, 1 
The roman numerals indicate the or 
dinal numbers of the bars which are 


STOP OCTavE 
FUNDAMENTAL \- LARIGET 
OCTAVE t 
SUPEROCT 
! " mivvVv Vi Vi Vit ix 
Fig. 7—Drawbars use organ terms 
Numbers refer to the Harmonic Table 


noted at the heads of the columns in the 
Harmonic Table. For 
tave drawbar IV refers to DB IV, 2nd 
harmonic. 

Another feature of Hammond 
models is the pedal solo unit. This is 
very much like the Hammond Solovox 
and will be described along with the 
Solovox in a future article 


instance, the ox 


some 


*Readers can obtain the Aug ) su 
35 cents from Rapto-ELecTRon i West B 
way, New York 7 2 


(continued next month) 








Rockefeller Center Civilian Defense Control Board 


Rockefeller Center has a major civil defense problem since it has a 
population equal to that of a good sized city. To control defense 
activities, a control board has been set up on the second floor of the 
70-story RCA building. As shown in the photo, it is well equipped. 
Operation is simple. The man at the left in the picture will receive 
calls in any emergency from each of the building wardens in the Cen- 
ter. Instructions are relayed to specially trained first aid and fire 
fighting squads over the Motorola Uni-Channel Sensicon Dispatcher 
unit at the right. Outside phones link the Control Board to city facilities. 
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Old-Time 
Circuits 


The graveyard of old circuits 


is still being robbed; we find 


h ; 
possibly the ML welling Cation. that old hook-ups work well 
oo” . nia 
antiquit 4 ne original pate at 
«ahown! 


By JOHN W. STRAEDE 


receiver de control, improved sensitivity, freedom high performance 
{ examples from whistles, simplicity of control, and flex and Cockaday 
arded on! , ing % nuch 3 | ble from the Now which of t 
later i m fewest tr ircuit ild be put in been revived, which a1 
three classes which may reappear 
One-tubers (and 2- or 3-tubers) of reflex has already 
any | 1 | formance These included the in low-priced superhe 
nember the early ! receivers (many of which used FM-AM receiver con 
ch had a brief vogue ir al detection) and superregenera- wy three tubes uses 
i then disappeared for ors, space-charge detectors, Megadyne, and the crystal diode 
id the Armstrong F liv- and others which used regenerative de- Space-charge detector 
l-tuber). These tectors may seem defunct at f 
Fig. 1). The 2. Simplicity of control. Either reger Philips (Australia), 
J-a, (remem eration was not used (or rather was tetrode tubes special 
nd Schnell?) has never not shown on the circuit diagram) or charge operation 
hort-wave enthusiasts was controlled automatically. In this Most of the hig! 

In England it has ss we had the Neutrodyne, Isofarad, ‘ivers have disappeared f 
tandard type of broad and Peridyne which used ganged tuning c¢asionally the interflex 
Bandpass preselection capacitors for “single control”; also erystal-in-grid-circuit 

urvived in Eng the Lodge N in which regeneration was in simple sets for beginner 
lowing in America, automatically set for the ends of the aday (Fig. 3-a) essentia 
(though only feebly) band tive detector with cr 
t every type of super- 3. Highly unorthodox. The circuits and an absorptioi. 
vived—the stroboscopic which ranged from the crazy Retrosonic control, .s quite dead 
n oblivion (which so far as I can discover, never main fore ver so. Likew 


I 
j 


designers and inventors worked) through a 4-tuber “super” with variometer tuning 
ym such things as one which was supposed to heterodyne super and the Flewe 
automatic regeneration straight from r.f. to a.f., to circuits of al] the last four wa 
ama tuning circuit had 
SUPER- REGEN variable capacitor “hot,” 
difficulties in the way 





grounded-rotor gange 
The bandpass syste: 
never quite died, and ma 


Ome!) ‘ 
3 " 
10K back It has a big weeding-« 
before the first tube, re 
> 5 
: dom from cross-modulatior 


ceivers or image interference 








heterodynes. See the circuit on page 
f J July, 1949, RAaDIo-ELECTRONICS 
oe We come now to an entirely recent 
revival of the regenerative detector 
b This new circuit gets over the notor 

. “whistle” or “squeal” difficulty 
novel manner’ “A iarge amount 
generation is used at all times— ir 














Fig. 2.—The regenerative detector a is 
Fig. 1—These popular circuits were still popular, but the bandpass prese- nage 
dead for periods of time, then revived. lector 6 is rarely used at present. § 4" oscillator is kept going. But the 
cuit is arranged so that the oscil 
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frequency will jump into syne with that 
of any signal of usable 

which the oscillator is nearly tuned 
The principle is shown in Fig. 4. Pro- 
vided the signal has a certain intensity 
there is absolutely no cutting of side- 
suited 


portion 


intensity to 


bands, so the circuit is very wel 
for hi-fi reception. The hexode 
of a 6J8-G is used as a detector 
plate or grid-leak 
ised as a separate oscillator 


either 
while the triode is 
(over 25 
years ago people with tubes to spare 
used to try dividing a regenerative de- 
tector into two tubes). Through a po- 
tentiometer, part of the signal is fed 
into the oscillator circuit to “lock-in” 
much the same as the synchronization 
control of a cathode-ray 
works 

Note that the oscillator frequency of 
the 6J8-G is not different from the 
nal 
heterodyning—the oscillator frequency 
s the signal frequency. The larger 
winding of the oscillator coil is the 
secondary of an ordinary r.f. or antenna 
coil and is tuned by a variable capacitor 
of full size. There is no padder, no i.f 
transformer, and no alignment proced- 


oscilloscope 


sig- 
frequency; there is absolutely no 


ire 

The 6J8-G is one and only detec- 
tor. (Other trio hexodes may be used, 
English and Contigental types 
being particularly suitable). Selectivity 
depends on the amount of synchroniz- 
ation applied to the oscillator (the 
amount required depends on the strength 
of oscillation, and sensitivity also de- 
pends on this strength). It is possible, 
in more elaborate circuits of this type, 
to obtair selectivity without 
sacrifice of sideband quality \ complete 
constructional story on the synchrodyne 
appeared in the April issue of Rapro- 
ELECTRONICS (page 44). 

Now let us look at another approach 
Suppose selectivity 


some 


extreme 


to receiver design 


Construction 


and r.f. gain are separated. Suppose 
that all the selectivity is obtained by 
resel on circuits and that the re- 
sulting minute signal is amplified at 
radio frequency, then detected and am- 
plified as usual. Complete freedom from 
and 
and by staggering the tuning 
of the various circuits a wide bandwidth 
with very sharp cutoff can be obtained 
An early receiver in which tuning and 
amplification were was the 
Technidyne principle 
in Figure. 5 The old Sparton Equasonne 
was an excellent example of this type of 
The modern “negative-mutual” 
ling coils may be used in construct- 
ing a bandpass preselector. Of course 


shock-effects is 


cross-modulation 


obtained, 


separated 


Jones’ shown in 


receiver 


cou] 


the untuned r.f. amplifier must be care- 
fully shielded and really aperiodic. 

With modern tubes, resistance-capaci- 
tance coupling may be used, plate re- 
sistors being about 30,000 ohms, coup- 
ling capacitors about 20 puf, and grid 
100,000 ohms. Ordinary 
a.v.c. can be applied to the r.f. amplifier. 

A third “modern” circuit containing 
a large number of revivals is the 
“Scotchman’s super,” an attempt to get 
everything for as little as 
There is tuning circuit, the 
aerial-to-grid coupling being a resist- 
ance as in some of the old “hi-Q” re- 
ceivers of 1928-30. A regenerative inter- 
flex (to new-timers, a crystal plus tube 
detector with regeneration), with fixed 
reaction acts as a power detector with 
sufficient output for a small speaker 
This set will be described completely in 
a forthcoming article. 

All-wave reception is possible by the 
use of either plug-in coils or a switch. 


resistors about 


possible 


only one 


REFERENCES 
1 Australion Band ~-Pass Receiver. Listener-in 
Handbook, No. 11. (The Mighty Atom) 
A High-Fidelity Tuner-Amplifier. 
tronics, July, 1949, page 33 


Rodio-Elec- 


E. T. Flewelling listens to Europe on a 1951 version of his superregenerator. 


OCTOBER, 1951 


Methods of Band Pass Coupling 
signers Mondboot 
* Old-Time Circuits. Rodio-Croft y, 1945 
One-Circult Super. Austrojosion Reodioc 
1942 

Oscillodyne: Rodio-Croft De 949 (6 

A Practical Synchrodyne Redio-Ele 
April, 1%5!. page 44 
* Regenerative interfiex (Spece Cherge). ? 
Science, May, 1939 (page 209) 
Superregenerctive Receiver. 8 C A Monve 
1S. Redio-Crof?, Dec., 1947 (FM). Jan. 1948 

Synchrodyne. Flectronic Enginee 
Sept, 1947 

Technidyne. Drote's Rodio Cy 

dition) 
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the Flewelling circuit. They 
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inch cylinder is free to rotate on a 
On the outside cylinder aré 
turns of No. 24 wire—on the 
120 turns of No 
or 500-uwuf variable, C2 a 
C3, 4 and 5 are 
t2 are both 5-megohm 
The 
though one with high mutual « 
A 6C5 or € 
work well, though a dry-cell 
be tried. B-voltage for the 
should be from 90 to 180 


ception is possible by the 
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006-uf mica 
potent 
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ance will work best 
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end 
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Fig. 3—Three famous circuits of old; 
the Cockaday, Megadyne and Auto-plex 
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Fig. 4—No squeal in this regenerative 
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Fig. 5—Selectivity, r.f. gain separated 
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Garage-Door Opener 


By THEODORE W. HALL 


inuaiy 


for 


lance 

a temporary 
eparated ap 
istments can 


cause the 


Fig.1—Induction transmitter uses buzzer 


will ¢ w a radius of 
th this 


trip point, and 
operation of two I fe “ 


coil spacing 


Control circuit 


The motor ( 
three medium 
RY1 in the receiver 
E type 2790 

th a 117-volt 
operating col d.p.d.t. 
heavy enough to handle the motor cur- 
rent will work satisfactorily. In a sec- 
ond set a Potter Brumfield model 
MRIIA with a 117-volt 60-cycle 
coil operated ntly. The limit 
switches are microswitches with s.p.d.t. 


qu res 
addition to 
relays 


power relays in 
These 
were G control re- 


lays, but any relay w a.c. 


1 and contacts 


and 
relay 
exce 


contact arrangement 

In operation, with the door in the UP 
the UP-LIMIT switch is de- 
When RY1 in the 
momentarily, RY3 is 
holds in through the normally 
contact DOW N-LIMIT 
Relay RY3 ¢ s power to one 
winding of the mot through a nor- 
RY2, and, at 
the reversing 
the connections 
runs the 
re it de- 


position, 
pre ssed receiver 18 
closed energized 
and 

closed 
switch 
mally closed contact on 
the same time 
RY4. 


second 


energizes 
Reversing 
motor 


relay 
to the 
! to the « 


winding 
door losed position whe 
presses the DOWN-LIMIT switch. This 
breaks the hold-in circuit on RY3, re- 
moving power from the motor and the 
reversing relay RY4. 

The operation of the door from the 
closed position is practically the same, 
except that RY2 is energized and held 
n by the UP-LIMIT switch, and the re- 
versing relay RY4 does not close. 


ergized 


nected in the 


mal operation this 
ong en 
to open its 
however, 
obstructed 

trave to t 
time-delay 

connect the tor 
RY2 or RY3. The t 
I W ard-Leonard 
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Fig. 2—Door-opener receiver circuit 
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Fig. 3—The motor control schematic 


assembled cn a panel and 
knock-out box, wit! 
push-button extending 
cover of the box for mar 
This arrangement prov 

ly enclosed unit that can 
but st 
access to the component 
and replacement. 


stee! 


armored cable, 


Materials for door opener 


Resistors: |—330, |—1!0000 ohm 
000-ohm potentiometer 
Capacitors: (Electrolytic) 
1—5, 2—.1 wf, 400 volts. dc 
Relays: (Receiver) RY—!, 2.000 ohm, IS ma 
(Motor Control) |, 20-second heater-type 
delay (see text); RY—234 |i7-volt, a 
Miscellaneous: Tubes: |—0A4-G and 
Pushbuttons, normally open. |—5-watt universal out 
put transformer i—Door burzer, Wire: No. {8 for 
coils; hook-up. Solder. Hardware. Chassis 

end 
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Fercign News 


Whiech—AM or FM? 
England Ponders 


Best system in doubt after year’s test; 


winner to be the standard v.h.f. system; 


government may still enter a dark horse 


By RALPH W. HALLOWS 


OME TIME ago the British Broad- 
casting Corporation realized that 
it would have to provide a nation- 
wide v.h.f. broadcasting service 

soon. The reason is simple: the medium- 
wave band is so overcrowded on this 
side of the Atlantic that interference- 
free reception can’t be guaranteed even 
from high-powered transmitters at 
short range. For example, I have not 
been able for months to rely on receiv- 
ing programs from the 100-kw London 
station which transmits on 247 meters 
(1214.5 ke), though it is barely 16 miles 
from my home. 

If a full-sized v.h.f. network is 
planned, the first thing to decide is 
whether it will be AM or FM. No re- 
liable or completely unbiased data was 
available, at any rate, not for high- 
powered services. The BBC concluded 
that the only recourse was: 

1. Build AM and FM transmitters of 
approximately equal output power, 
each to be the best of its kind that 
could be designed and each to 
maintain the same standards of 
high fidelity. 

Install both at a site which could 
serve the whole London area; 
when it would be decided which 
system was the best, the equipment 
not required would be dismantled. 
Broadcast the same program 
simultaneously on AM and FM— 
with separate carrier frequencies, 
of course—from the same antenna. 

. Provide a large number of observ- 
ers with a standard, specially de- 
signed, high-fidelity receiver, so 
arranged that the listener could 
switch instantly from FM to AM 
or vice-versa. 

. Conduct the tests for at least a 
year and arrive at no final deci- 
sion until the mass of listeners’ 
reports—and the economic aspects 
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of the FM-AM problem—had been 
fully considered. 

The tests have now been going on for 
more than 12 months with carrier fre- 
quencies of 91.4 me for FM and 93.8 
me for AM. It is expected that the re- 
port will appear shortly. I believe that 
report will be of worldwide importance. 
Completely free from any kind of politi- 
cal or commercial bias, it will show 
conclusively which of the rival systems 
has proved itself the better. 


The transmitters 

The dua] transmitting station is at 
Wrotham (pronounced something like 
Rootum) in the county of Kent. The 
site is 730 feet above sea level, so that 
the 470-foot mast gives a total antenna 
height of 1,200 feet. Fig. 1 shows the 
v.h.f. aerial and part of the triangular 


support mast. The aerial, which is 
shared by both transmitters, 
of 32 slots in the wall of a cylinder 110 
feet long and 6% feet in diameter. The 
slots are arranged in eight tiers, fou 
slots in each tier. 

The FM transmitter has a power out 
put of 25 kw, and the AM is rated at 18 
kw (unmodulated), which comes to just 
about the same thing. Both transmit 
ters can deal faithfully with audio fre 
quencies up to 15,000 cycles, but the 
normal range covered is 30 to 13,000 
cycles, with a lisearity better than 
+ 1 db. The maximum available devia 
tion for the FM transmitter is + 100 
ke; + 75 ke is generally used. 

Fig. 2 shows the transmitter hall. In 
the foreground is the 25-kw FM trans- 
mitter, and beyond it is the 18-kw AM 


consists 


Fig. 2—V.h.f. transmitter hall, with 25 kw FM unit, foreground, 18 kw AM, rear. 
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The extended bass response of the 
receiver was an interesting problem, 
for it was found that with conventional 
circuit arrangements it tended to swing 
the whole hi line stability. 
The was t te the output 
tube’s plate circuit from this line and 
to provide it with its own plate-voltage 
supply by means of an auxiliary recti- 
fier and smoothing circuit. The fidelity 
of the receiver for both FM and AM is 
+2 db from 30 to 12,000 cycles. For 
both, the sensitivity is 2 watts into the 
speaker for less than 150 uv input (at 
+ 75 ke deviation in the one case and 
40% modulation in the other) and the 
over-all distortion 1.8 

Which system is going to be chosen? 
From my own experiences and those of 
friends who live at various distances 
from the transmitting station I'd be 
inclined to back FM so far as perform- 
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How an Electronic Brain Works 


Part XIIT—SEAC, the 800-tube Thinking Machine 


By EDMUND C. BERKELEY and ROBERT A. JENSEN 


N the last five articles, we discussed 
the organization of an automatic 
electronic digital computer (for short, 
an electronic brain). In the seven 
before those, we described the organi- 
zation of a similar machine made out 
of relays. Now in this article—the last 
one of the series—we shall take a good 
look at one of the big automatic elec- 
tronic digital computers. This one 
the National Bureau of Standards East- 
ern Automatic Computer, SEAC. It 
began to operate in May, 1950. 

Fig. 1 is a picture of SEAC in one 
of the buildings on the grounds of 
the National Bureau of Standards in 
Washington, D. C. But, like any photo- 
graph of a machine that handles in- 
formation, this photo does not tell very 
much. 

SEAC came to be built as a result 
of three factors. The first of these was 
the demonstration that giant electronic 
computers could be built and made to 
work. ENIAC, now at the Ballistic Re- 
search Laboratory in Aberdeen, Md., 
proved that. ENIAC started working 
in 1946 and has been working ever 
since. 

The second factor was the decision of 
the office of the Air Comptroller, De- 
partment of the Air Force, in early 
1948, that it needed a big automatic 
computer for the study of supply pro- 
grams for the Air Force. The question 
is: what sort of materials and person- 
nel should be supplied and trained at 
what times, so that the United States 
should have the possible Air 
Force? This is a prodigious planning 
problem, and it must be planned. The 
Air Force set up Project SCOOP (Scien- 
tific Computation of Optimum Pro- 
grams) for this purpose. 

The third factor was private indus- 
try’s continuing delay in constructing 
giant automatic electronic digital com- 
puters. Two firms received government 
contracts for big electronic computers 
in 1946-47. One finished its first ma- 
chine in 1951, the other company has 
not yet finished its first big computer. 

So the Air Force and the Bureau of 
Standards got together in early 1948; 
and by the end of 1949, the machine 
system, the circuits, and the construc- 
tion techniques had been settled on, 
and construction begun. The machine 
SEAC was completely assembled in 
March 1950. After some preliminary 
computing, it ran its first significant 
practical problem in May, 1950. This 
short period of 20 months was a fine 
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best 


accomplishment. The main reason was 
the decision to stick to well-established 
techniques. 


The appearance of SEAC 


When you walk into the room where 
SEA( and see the front of the 
machine, it looks like Fig. 1. It is about 
15 feet long, 5 feet deep, and 8 feet 
high. The nine racks are: 1, 2, 3, the 
control unit; 4 and lower 5, the arith- 
metical computing) unit; upper 
half of 5 and all of 6, the time pulse 
generator; rack 7, upper half, the clock 
pulse generator; rack 7 lower half, 
spare; racks 8 and 9%, controls and 
power supplies, and also the circuits 
for the input-output using 
punched tape (this is the first of the 
planned input-output systems). But 
there is more to SEAC, 

If you walk around the machine to 
the right, and go behind, you find an- 
other large bulky cabinet about 5 feet 
wide, 3 feet deep, and 7 feet high. This 
contains the machine’s “memory,” or 
rather the first installment of the 
memory of the machine, the “serial 
memory.” This cabinet consists of 64 
units like the one shown in Fig. 2- 
a long glass tube filled with mercury, 
mounted in an aluminum holder, and 
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Fig. 2—One of 64 mercury delay 
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has been worked out and translated into 
machine language, it can be stored on 
paper tape or magnetic wire, and given 
back to the machine whenever needed 

Even this labor can be reduced. For 
example, the Harvard Computation 
Laboratory has worked out a “coding 
machine” which will enable one to 
punch on a keyboard ordinary mathe- 
matical symbols, and let the machine 
prepare the detailed instructions for 
the automatic computer in machine 
language. 


Problems worked on 

What are the problems that SEAC 
has worked on? Up to the end of 1950, 
SEAC has put in 525 hours on prob- 
lems for the Office of the Air Comp- 
troller, solving large systems of linear 
algebraic equations in connection with 
planning of programs for the Air 
Force. It spent 72 hours in the study 
of the starting transient of a class C 
oscillator. It spent 68 hours determining 
sample sizes corresponding to the mini- 
mum variance in a census, using sam- 
pling methods. It spent 48 hours cal- 
culating the solution of a 27th-order 
system of ordinary differential equa- 
tions relating to the neufron capture 
theory of the formation of the chemical 
elements in the universes This problem 
was posed by the Applied Physics Labo- 
ratory of Johns Hopkins University. 

Most of the problems are of course 
quite beyond the intelligent under- 
standing of everyone but those few 
who have made a special study of the 
field in which they occur. We, the 
authors of this article, confess that we 
have to recite the above problems like 
parrots, repeating them from literature 
put out by the Bureau of Standards, 
with only a dim notion of what they 
mean! 

But one problem we can understand 
is the following: SEAC calculated that 
the number 9,999,999,977 is a prime 
number, that is, has no factor except 
itself and 1. It did so by actually try- 
ing 80,000 trial divisors (the right trial 
divisors which would prove it) in 80,000 
long divisions and finding that there 
was a reminder every time. It took 
SEAC 30 minutes to do that. A man 
with a desk calculator, working eight 
hours a day, would take about two 
months to do the same problem! 


Operating experience 

The operating experience on SEAC 
has been reported for October, Novem- 
ber, and December, 1950. In those three 
months, the Bureau of Standards 
planned to operate the machine 24 
hours a day, 7 days a week. Of each 
week’s 168 hours, “preventive mainte- 
nance” was scheduled for 16 hours. Of 
the remaining time, half was devoted 
to the solution of problems, and the 
balance to computing machinery devel- 
opment and testing. 

Now, in those three months, with 
regard to the part of the time allocated 
to problem solution, the average of 
“good” time was 76%. In fact, in the 
last week, the average was 96%. By 
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Fig. 4—Program registers were described previously. This is the SEA( 





CHART | 
Abbre 
Operation viation 
Addition (A) 
Subtraction (S) 
Multiplication 
a. Mojor or 
rounded 
b. Major part, rounded (R 
c. Minor or right-hand part (N) 
Division (D) 
Comparison 
(This is a conditional transfdr of 
the control of the machine based 
on the value of the arithmetical 
result in the arithmetic unit) 
a. Valve taking into account the 


left-hand part, un- 


disregarding the sign 
plus or minus (K 
Logical Transfer (Ll) 
(This is an arbitrary partial word 
transfer, for the purpose of form 
ing composite words) 
Input-Out Control! 
a. Read-in (T) 
b. Print-Out (P) 
c. Reverse Motion (7) 
(This time is based on using 
input-output with a single 
channe! magnetic wire, and 
handling words in blocks of 8 
words) 
*In milliseconds for complete operation includ 
ing average access time 











“good” time is meant time when either 
problem solutions or coding checks 
were produced correctly, or when the 
machine was in good operating condi- 
tion but idle—as may happen when 
the machine is being changed from one 
problem to another. 

Thus we can see that if a machine 
doing 1,000 operations a second is op- 
erating at 75% efficiency, it is still 
worth a good deal more than a machine 
that does 2 or 3 operations a second 
with 100 efficiency. 

Achievements such as SEAC’s are 
the pay-off, the end result of the long, 
fascinating road of computer design 
and construction and testing and opera- 


unit 


tion, so that more of the mental drud 
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minds of human beings. And we hope 
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is flowing through the upper half of 
the primary winding. The induced sec- 
ondary voltage wiil now be reversed 
the upper terminal now being negative. 
If at this instant the upper secondary 
terminal is grounded, current will flow 
through the load in the same direc- 
tion as before. Our vibrator then is 
nothing more than an automatic switch 
which keeps current flowing in the 
same direction despite reversals in po- 
larity of the induced voltage. 

Note the eiTects of a reversal of input 
polarity on both these circuits. Suppose 
the storage battery were connected 
with its leads reversed. In the nonsyn- 
chronous type a change of polarity will 
have no effect because the rectifier tube 
acts like an automatic valve in keeping 
the output polarized correctly. In the 
synchronous circuit, however, rectifica- 
tion is done mechanically, with the reed 
acting as a common switch. Under these 
circumstances a reversal of input po- 
larity will cause B-plus to become B- 
minus and vice versa. 

Vibrator manufacturers have gotten 
around this disadvantage by contruct- 
ing a vibrator and socket arrangement 
vhich will act as a reversing switch. 
As shown in Fig. 4, the socket (b) will 
receive the vibrator (a) in either of two 
positions, 180° apart. This allows the 
secondary winding to be reversed, but 
the primary winding will stay the same. 
Output may then be corrected merely 
by turning the vibrator around. This 
feature is very useful in automobiles 
and boats where a grounded positive 
input is often encountered. 


Timing capacity 

Let us now examine the role of ca- 
pacitor Cl in Figs. 1 and 2. In all 
vibrator circuits the transformer will 
act as an load connected to 
the d.c. circuit through the vibrator 
contacts. At each make and break of 
the contacts high induced voltages will 


inductive 
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Fig. 2—Synchronous vibrator has two 
additional contacts which rectify a.c. h.v. 


be formed which could cause 
arcing at the contacts with resultant 
damage to the vibrator. To control these 
high induced voltages it is necessary 
to connect a capacitor across the trans- 
former primary or secondary. 
Assuming a step-up transformer, it 
is better to connect capacitor, C2, across 
the secondary, as a smaller capacitor 
may be used with the higher voltage 
This is because the capacitance re- 
flected to the primary from the secon- 
dary increases as the square of the sec- 
ondary-to-primary-turns ratio, and the 
same result is produced as connecting 
a high-value capacitance in the primary 
circuit. This timing capacitor is com- 
monly called a buffer capacitor. The 
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value of C2 must be carefully 
to properly match the vibrator and 
transformer characteristics. Its fune- 
tion is to reverse the induced voltage 
so that it with the 
applied to the transformer on the suc 
ceeding haif cycle. 

The capacitor and transformer thus 
form a tuned circuit which cancels the 
inductive effect during the switching 
intervals. The breakdown voltage rat- 
ing of this capacitor, C2, should be 
greatly in excess of the peak total 
secondary voltage. In supplies designed 
for radio receivers it has a rating of 
about 1,500 volts and a capacitance of 
about .05 uf 

The “ideal” waveform of the vi- 
Lrator-timing capacitor relationship is 
shown in Fig. 5. The horizontal lines 
above and below the zero axis repre- 
sent the battery voltage minus the IR 
drop in the line. Tl and T2 represent 
the time interval] when the contacts are 
closed. The sloping lines connecting 
points 1 and 2, and 3 and 4 represent 
the switching interval. During this in- 
terval one set of contacts is opening 
and another closing. The proper timing 
capacitor allows a smooth transition 
during this period. Incorrect values of 
timing capacitor result in high induced 
voltages and erosion of contacts. 


selected 


coincides voltage 


Hash elimination 


High-pitched hash noise radiates from 
vibrator power supplies. This hash, or 
r.f. interference, is caused by sparking 
a+ the vibrator contacts. It may be mini- 
mized by incorporating filters in the 
input and output circuits. The input 
filter may consist of a low inductance, 
high-current r.f. choke (RFC1 in Figs. 
i and 2), and a 0.5-uf paper capacitor 
(C1). Their purpose is to keep the r.f. 
cut of the battery leads where the noise 
might be radiated still further. The 
output filter consists of RFC2, which is 
« standard 2.5 mh. r.f. choke, and C3 
which is a .0l-uf high-voltage paper or 
mica capacitor. Together they act to 
keep the r.f. out of the B-plus circuit. 

Thorough shielding of all the com- 
ponents is necessary. Positioning of 
parts is important. Many times a dif- 
ferent mechanical layout will result in 
considerably less noise radiation. A bot- 
tom plate on the chassis and a connec- 
tion to a good earth ground will help 

Capacitors C4, C5, and choke CH 
standard brute-force filter 
to remove the a.c. ripple from the recti- 
fier output. The input capacitor, C4, 
may have a value of 8 to 10 uf, while 
the output, C5, should be from 20 to 
30 uf. Filter choke CH may be 10 to 30 
henrys. A resistor may be used in its 
place if a large amount of ripple can 
be tolerated. Rectifier tube V1 may be a 
6X5 with the heater voltage taken di- 
rectly from the 6-volt battery, or a cold- 
cathode OZ4 may be used. 


Other circuits 

The circuits described above were for 
storage-battery operation. Converters 
(or inverters) operating from 115- or 
’30-volt d.c. mains have found wide 
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Fig. 3—Current flow, with reed in (a) 
“lower” position; (b) “upper” positions 
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Fig. 4—-(a) Vibrator base pin arrange- 
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Fig. 5—The “ideal” vibrator wave form 
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Fig. 6—Schematic for convertor; input 
is 110 v.d.c.; output, 110 v.a.c. 60 cycles 
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Fig. 2 helps to exp 
tior grid return of 


a Lead A is he 
the first stage. N the 
blocked by its positive cathode voltage 
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dbm (decibe] based on a 1 ilwatt zero 
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overcome rhe 
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The Crystal Era Comes Back 


Germanium crystal diodes are_ taking 
By 


WILBUR J. HANTZ 


over vacuum tube functions: common 


applications and new circuits used 


ERE is the latest in television burst. Back in ‘60 my neighbor had diode circuits similar to the type used 
receivers The marvelous to build an extra addition to his home as a noise limiter in receivers with th« 
model YR-1980 is to old-time just to house the TV receiver with exception that they must clip both nega 
television as the automobile its 100-inch viewing tube Sut now tive and positive peaks. The speec! 
e horse and buggy. Yes sir, we have completely eliminated the amplifier must have plenty of extra 

you never will have to put kinescope, as you can see. The YR-1980 gain to stand the loss. Usually an addi 
hard-earned cash for bad uses a crystal-scope to transmit the tional stage of amplification is required 

the model YR-1980 uses picture signal in all directions from Fig. 4 shows a speech clipper using two 
the receiver. To view the picture, you crystal diodes. One clips the positive 

» kinescope viewing just wear this pair of spectacles. They peaks and the other clips the negativ 

? The radio industry are crystals that act as video picture peaks. Both diodes are biased so they 
improving the old kine converters, giving a three-dimensional do not conduct until the signal reach 
the public an unnatural — true-color picture!” a 2-volt level. Bias can be obtained fron 
the public yelled for Does this seem like a crackpot con- either a bleeder circuit in the pows 

Perhaps—in our present supply or from the cathode of the aud 

Finajly the bubble  era—but what about the future? Highly power output tube. The low-pass filt 

efficient crystals are rapidly replacing is necessary to remove harmoni 

vacuum tubes, resulting in circuit sim- round off the waves. This cir 
6C5,65,6C4 plification as well as economy. Some’ also be used as a square-wave 
common application of the crystal for a sine-wave input. When use« 
germanium diode are: noise limiters, square-wave shaper the harmoni 
peech clippers, FM and TV detectors, is omitted. 

d.c. restorers for television, wave shap- On the subject of clipping and 

ers, and meter rectifiers. Crystal shaping, Fig. 5 is another gadget 

diodes can also be used for television might be worth playing with. Tw 

a.g.c. circuits, mixers, electronic count- crystal diodes are connected in a pos 

ing circuits, frequency dividers, multi- tive and negative biased circuit to shape 

pliers, and sideband generators. either sine or sawtooth waves. Eithe: 
6$Q7, '2SQ7,ETC Noise limiters are particularly ef- positive or negative pulses are availabl 
0+ AW et k000 fective against impulse noise of short in the output, depending upon the pos 
VC WW SET..! duration where the instantaneous burst _ tion of the controls 
. has a higher amplitude than the re- D.c. restorers. A crystal dx 
ceived signal. Usually such circuits use’ is shown in Fig. 6. It detects 
one-half a 6H6 or 6AL5 connected be- fies the syne pulse tips and develoy 
tween the detector and the first audio a positive voltage. This countera 
amplifier so that the signal modulates the bias voltage set by the brightn« 
the diode current. Crystals are used control and maintains a picture bright 
here Figs. 1 and 2 are series type ness corresponding to the light eve 
limiters, and Fig. 3 the shunt type. in the studio. However, | 

Fig. 1 is a circuit used with an infinite signal varies or the 

impedance detector Sylvania type’ is changed, the level 

IN54 crystals are recommended be- changes, which calls 

Fig. 2—Another series type noise lim- cause of the high back resistance, but ment of the brightness 

iter. Signal modulates the diode current the 1N34 can also be used. To reduce dependence of these two co 

hum, mount all noise-limiter parts in each other can be 

6SQ7,12SQ7, ETC a shield can. In Fig. 3 adjust Rl and diode is adapted t 
ie nailliiiees t2 for best limiting with the least base of the sync pulses i 
The level of tl 


- —) distortion syne tips 
4 WSET 05 Speech clippers are peak-limiting sets the point where the 


which meant _ still versation? 


en 2: a 


Fig. |—Crystal used in noise limiter. 
Tube is an infinite impedance detector 
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Fig. 3—A noise limiter of shunt type. , cent 
Adjust RI,R2 for best limiting action. Fig. 4—Crystals used in the speech clipping circuit. Note the low-pass filter. 
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Fig. 5—Either positive or negative pulses 
are obtained with this shaping circuit. 
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and produces an output voltage at some 
frequency Fig X-a shows a 
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The is volt- 
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capacitors is inversely 
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amplitude. C2 is much 
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input 
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pulse us ially 
larger than C1, so 
part of the applied voltage 


trailing or negative edge of the 
pulse arrives, Cl di 
the diode CR2, 
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Pair of diodes used as step 
&-b, the equivalent circuit. 


again dis- 
of the 
across 

each 
smaller 
increases to 


applied to the input. Cl 
charges during the negative side 
input pulse. Thus, the 
C2 increases step by 
The 
as the voltage across ( 
the amount of the pulse amplitude. If 
the polarity, 
negative input counted. 

For the p experimenting 
with the 
lating information is given 

Let 100 volts be applied to the input. 
What voltage will be built up 
(2 in Fig. 8-a after the 
is pulsed twice? The 


voltage 
step with 
become 
> 


input pulse steps 


diodes are reversed in 
pulses can be 
irpose of 
calcu- 


counting diodes, some 


across 
source voltage 
100 


volts is as- 


sumed to be signal volta The voltage 


6AU6 


across Cl and C2 


4.75 volts after 
the negative charge on the 
will cut off CR2 and dise« 
CR1. When the next 
voltage across C2, w 
plied 
is connected to the negative 
circuit. The net 

100 volts—4.75 
new voltage across C2 

05 
1.05 


voltage across 


one pulse 
harge 
pulse 


oppose 


arri 


voltage, since its negat 
Sick 


signal v age 


voits Yo 


95.25 x 
The total 
pulses 
-75+4+4.52 =9.27 
After an infinite number 
final voltage 2 approx 
the applied input pulse voltage 
When the step-counter is usec 
frequency divider, the 
triggers a flip-flop multivibrator or a 
(6SN7 


across ( 


output voltage 


lator 
The 
6SN7 


single stroke blocking osci 
GT) as shown in Fig. 9 
R, in the cathode of the 
mines the point where 
will be triggered. The oscille 
ally used as a frequency divide 
vide down from the 
mitter’s master oscillator 
31,500 ¢.p.s., producing syne 
down to the field frequency of 60 ¢ 
Several of these signals are used in the 
timing sytem. Therefore the 
oscillator is locked with the 60 c.p.s 
a.c. line f 


telev sion tre 
frequency 


signals 


master 


frequency by frequency divi 
sion instead of multiplication. 

Some of the information 
in this article was obtained from 

Radio Television Mathemati« 
by Bernhard Fischer— Macmillan 
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vania Electric Products, Inc. Basic 
Television, by Bernard Grob McGraw 
Hill Book Co., Inc. 
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Fig. 9—Step counter as frequency divider. R controls oscillator trigger point. 
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A portion of G-E 800 receiver with changes for automatic black level; 


extra 12AU7 provides larger sync pulse. 
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New Transistor Cireuit D sign Method 
By |. QUEEN 
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Fig. 1—Comparison of static character- 
istics of vacuum tube (a) and those of 
its transistor dual shown in chart b. 
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A Giant Stride Toward 
Good Television Everywhere! 


New, Improved TEL-A-RAY PRE-AMPLIFIER 





OCTOBER, 


gives clean, sharp reception beyond the fringe areas! 


Here is an advance that can help sell many more television 


sets... that is a ‘‘must"’ installation wherever signals are 


weak and snow is a problem. 


The only antenna-mounted device of its kind, the new, im- 
proved Tel-A-Ray Pre-Amplifier is now made in separate 
models for high and low channels . . . with a matched and 
tuned grid circuit that insures maximum gain and a stable 
signal. With it, television can now go beyond the fringe 
areas, and you have the simple, easily installed and eco- 
nomical means of insuring clear, sharp, snow-free television 
reception in many other locations. It is a tremendous advance 
with all the bugs worked out of it . . . ready for your use now 


in bringing good television to many more people. 


USE WITH MODEL T OR TD ANTENNA for the best results 


Installation of these famous long 
distance Tel-A-Ray antennas is the 
first step in getting clear, snow- 
free reception. With the Pre- 
Amplifier, they give up to 300 


times gain over dipole. 


1951 


® Gives maximum gain in signal. 
® insures stability of signal. 


® Provides for vastly improved signal-to- 
noise ratio. 


© Compensates for lead line loss. 
® Eliminates or greatly reduces snow. 


® An essential complement to the booster 
at the set in many locations, and can be 
used without a booster in numerous 
cases. 


® Made of Dural and weather-sealed . . . 
completely guaranteed against weather 
damage. 


® inexpensive . . . speedily and easily in- 
stalled to any mast or antenna. 


Tcl-a-Ray 


ENTERPRISES, INCORPORATED 


BOX 332E 
HENDERSON, KENTUCKY 





When you use 


Centralab's 


Exact Replacement Controls 





) . Why waste time “tinkering” with kits . . . 


when you can get exact, quickest-for-servicing, 


¥ Ns AN 
“A \@ custom replacement controls for TV-AM-FM... 
> 


There’s @ Centralab Custom Control — or Standard == DM/¢ Shift Unit that’s Quickest for Service. 


Service Engineers! Centralab's famous Blue Shaft tapped units! All Centralab controls are packaged 
and Custom Controls are exclusive service items. singly. Blue Shafts are also available in handy plastic 
You'll find Blue Shafts available in a complete line boxes of 12 and in a special metal cabinet contain- 
of plain and switch types with resistance ranges from ing 22 controls. NO EXTRA charge for the cabinet. 
500 ohms to 10 megs. in a wide variety of tapers and 


Check These LOW PRICES on Popular Blue Shaft Controls! 
Ohms Max Circuit 
‘ Tap Location 

{ i ! rf T ne 

(aux ume or Tone 

2 (audi olume or Tor 

(aud 1 


lume or 


Ask your jobber or write direct for Bulletin 42-106 on Blue Shaft n PERS a 
Controls, Send 25¢ for Centralab's TV and Custom Control Guide. ® 
Division of GLOBE-UNION Inc. 


922 E. Keefe Ave. © Milwaukee 1, Wisconsin 
RADIO-ELECTRONICS for 











‘fyy rd 

Pr ise; 
ea) 
ae 


Blue Shaft Controls with attached switches are your 
smartest service buy! Why? Because they save you valu- 


able bench-working time — by being truly your quickest- 


for-servicing replacements. These factory attached and 
tested switches are high amperage, universal units. That 
means they can be used as SPST — DPST or 3 wire. 


For quickest servicing, standardize on Centralab Blue 
Shaft and Custom Controls. 
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—the ceramic with the RRessaicre, en 
million dollar body! vw “ wanes = b) 


ever before such uniformity, such dependability in 
eramic capacitors! TINY MIKE is C-D through and 
ough. Even the ceramic body is made by C-I 


), in its 
ind new cerarnic body plant 


, electronic ally controlled 


CORNELL DiiBiLier 


eid, N. 1, New Bedford, Worcester and C 
Fuauvey Soerings, North Caro 


a South Plant amb 
Indiana na, and subsidiary, T 


2 
2 


Mass.; Providence, @. | 


ndianapolis, 
Radiart Corporation 


Cleveland, Ohio. 
——— a ———— 
[ Over 43,000 Technicians Have Lee 


| 10 GET THE MOST OUT 
| woBAsIC Test EQUIPMENT 


Why Not You, 


SERVICING by SIGNAL SUBSTITUTION 


Re- 
d Approach To 
She Simple, moderse Sveum SPoX m-FM-TV. 


A 
; j nment Problems 
ceiver Adjustment _ @& Wowversat non obsolesceat 


e Qnty Basic Test Equipment 


Fig. 1—The circuit of a ring mo 


‘a 2 
OITI7177, my a a 


ene complies (o leare 
@ He extra equioment ww? 
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“FOR CRYING OUT LOUD, “AH, A FILIBUSTER — 


“THESE TV ORATORS ARE 
STAND STILL “TLL TRY ANOTHER CHANNEL” HELL KEEP (1 HOPE)” ALL ALIKE 











“| CAN'T CHECK THE PICTURE “A CROSS-BAR GENERATOR, EH? “CONNECT TO ANTENNA POST “VERTICAL LINES! SAY 
WHATS THIS? WHAT DO YOU DO? PLUG-IN - OK. NOW WHAT? THATS GREAT! 





“TERRIFIC! HORIZONTAL WHAT A CINCH TO MAKE ‘WHY DIDNT | MEET YOU 


LINES TOO! ADJUSTMENTS BEFORE? BUNKING WITH ME 


Ze 


Do you want to do a fast, thorough TV. service job? 
F Then don't wait another day! See your local jobber 
and get the new, sensational time-saving, easy to use 


SUPERIOR TV BAR GENERATOR 


Throws a stable bar pattern ': Dealer's $39” 























. 


on any TV Receiver Screen!! ° NET PRICE 


° 





Superior Instruments Co. 227 Futton st, New York 7, ®. ¥. 


Sh 





Write Dept. RC-10 for detailed descriptive circular shy 
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USE PHOTOFACT 


the world’s best Radio-TV 
service data—it pays for 
itself every working day 


Try PHOTOFACT! 
We'll send you 
any Photofact Folder 
listed in the Photofact 
Cumulative Index * 
WE'LL PROVE YOU'LL SAVE TIME 
and EARN MORE WITH PHOTOFACT 


VOW 


WwW PHOTOFACT 


learn for yourself —at our expense 
makes your Radio and TV 
wk quicker, easter, m «! Examine 
Use it. You'll 


15,000 successful 


re profital 


wo 
» actual pHororact Folder 


rn first-hand why over 


chnicians use PHOTOFACT daily. You'll 
no other service gives you PHOTO- 


eteness, accuracy, uniformity 


, and 


t PpHOTOFACT is the only radio and 


vice data prepared from laboratory 


f the actual equipment. Know the 


facts get your Free Folder now. Examine, 


use, compare learn why no modern service 
shop can afford to be without pHororact! 


Exceet those followed by asterish (*) of letter A 


PAY AS YOU EARN! Ask 
your distributer about this amar- 
ing plan. Only $18.39 puts the! 
entire profit- boosting — 
library in yeur shop now! | 


[write FOR 


FREE 


INDEX 


NOTE: Our FREE Folde « s 


Service Te nic "s only 


mited to 
Attach coupon be 


low to you rhead and r 


jobbers 


a ee) es ee Expe 


ond others may obtain the Phototact Folder 


by remitting amount shown below 


HOWARD W. SAMS & CO,, INC. 
2201 E. 46th St, Indianopolis 5, Ind. 


Send FREE Photofact Cumulative Index 


Send Full Easy-Pay Details 
lam a Service Technician 

Send FREE Folder for set model 
lam an Experimenter: Enclosed $ 


Send Folder for set model 


TV-$! 00 Record Changes or Comm. Recerer-/Sc. AM TM. SOc 
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L1 and L2 
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2-a shows the equivalent 
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Fig 
other 
recti- 
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» car- 
takes 


arrier cycie 
2-b shows 
half. In the first 
fiers act like closed switche le 
shunt 


rier 


rectifiers 
In the ne 
place 


¢ 
(a) Equivalent circuit of ring 
during one-half cycle; (b) 
half; (c) output wave. 


Fig. 2 
modulator 
during other 


In 2-a the input « 1 is connected 

coil L2. In 
shunt but the 
i herefore the 
yntinuously 
polarity is 
2-c shows 
Note 
sitive 
result 
out. 
obtained 


directly acro the itpu 
2-b the coils are als¢ 
coil polarity is reverse 
modulation current flows « 
output coil but its 
the r.f. rate. Fig 
half the audio cycle 
there is a simultaneous p 
the 


cancelled 


in the 
reversed at 
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that 
and 
that the 
Only sideband 
from this modulator 
—end— 


for one 


negative envelope with 


audio signal 


power 1 be 


TWO INTERMODULATION TESTS 


T here 
ing a.f. di 


several ways of 
Harmonic 
simplest. Intermodula- 

! tory but 
t equip- 


measur- 
measure- 


are 
stortion 
ments are the 
tion tests are more satisfac 


they require more ela rate te 
ment 


Intermodulation tests are not so well 
rtion not 
method, 
fed 
af. 
each 
ther a.f. 
intermodula- 


known but they show up disto 
indicated by the |! 
When 2 or more pure tones 
simultaneously to 


ircult, the 


irmonic 
are 
any nonlinear 
frequenc modulate 
other. Since no amp r 
equipment is pe 
tion exists 

dard int lation 
SMPE 


So 


tests 
test 
ety of 
The CCIF 
the Interna- 
tative Commit- 
ed the differ- 
test 
res a Lf 


[wo star 


have been advocat 


was standardize the 


and | ! Y ca 
nee-frequency intermodulation 
The SMPE method requ 
a h.f. test signa ially the 
100 cycles and has 4 times the ampli- 
tude of » second Due 
to nonlinearity, sum and difference fre- 
created. They exist as 
100 cycles on 


and 
first is 


which is 5 ke 


juencies are 
sidebands at intervals of 
both sides of the 5-k« 
X and Y are the Lf 
respectively 
Distortion due to the nth order side- 
band is then defined by the fraction: 


‘carrier” 


and h.f 


(see a). 


signals, 


Famous Products by 


4.310 Co 


with Acoustic Lens 


Speechmaster 


Reproducers 


Extended Renge Standard Series 


ePensen MANUFACTURING COMPANY 
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are sold. Jobbers know their dealers recognize quality of product — dealers 
know TRIO products mean satisfied customers. That's why TRIO products are 
the most wanted TV products on the market today. 





ree ee vAGIS hh TRIO DOUBLE FOLDED DIPOLE 


Rapidly becoming the most popu- (Model 304) 
lar — most wanted TV antenna in SS . Here is the popular TRIO Double Dipole TV 
Amenca. Available for channels 4 Antenne With 10 db forward gain and a front 
and 5, and channels 7 and 9. Pro- to-beck ratio of 25 db, it is unmencelied for ex 
vides gain on two channels equal treme fnnge areas. Available for each of 12 TY 
to any two conventional 4-element channels. Easily stacked for additional gain Rew 
yagis! forced fittings for extra strength — extra ngidity! 
Features c : ‘ 

@ Full 10 db Gain On 2 Channels! " A 
@ One Bay Replaces Bulky Stacked Array! YQ Outperforms Conventional Large Arrays! 
© One Lead Replaces Old-Style 2-Lead \ ee ae Exact Impedance Match To 300 Ohm Line! 

Systems! censing arrangements Sturdy Construction — Light Werght 

ran for duplcatin 

@ Less Weight Per Gain Than Any Other pone ge Race, sare Partially Assembled! 

TV Antenna! Gain Flat Over Entire Channel! 








Pare PHASITRON Mew TRIO TY ROTATOR AND DIRECTION INDICATOR 
Now Available 


| Two heavy-duty 24 volt motors — instead of one — provide a 
Separately reliability of operation that makes this rotator outstanding 
(Mode! No PC-600} . One motor turns antenna clockwise —the other counter 
the TRIO PHASI- clockwise. Even if left on continuously, a motor cannot burn 
TRON originally sold | - a toed on a single motor is never on more than 50°, 
| the: of the time 
pony My bared Pat- The new TRIO TV Rotator provides the ultimate 
a TV Antenna ; toe. degnetiite opmation 
avail- ‘ wings 
ster arately tor TV . . Positive acting electrical stops at both ends of 360° turn 
aot, expense “west sults from their sets and wininsios eee Comage 
to get the very dest re eaves experimenters j calurth 
RON a v continuously variable ‘ Rotator 7 
will provide an exact gece @ Cast TENSALLOY aluminum mast holder, 11/16 
line and booster and helplu! ' Withstands 4500 lbs. bending movement 
ester to set - @ Automatic Electro-Mechanical Brake — reduces ¢ 
minimum 








7 troud ¢ 
Supports heaviest arrays, even in 


antennas, 
PHASITR _ 
tuning stub and 
asting to 
input impedance 
in line become negligible an 
greatly improved 
May also be us 
two or more antennas to 


full 
output to set. Write for Tu eeeceveeeeeseeeeeeeeeeeeeee 


NEW TRIO TV ACCESSORY “TELEVISION TOPICS” 


CONTROL UNIT ; Write today for your free copy of “TELEVISION 
RY.1 TOPICS” by G. N. Carmichael. It discusses items 

Model No : of interest to TV distributors, dealers and users 

A handy control unit includes information on Antenna Types and 

that hides away : Height, Lead-ins, TV Signal Propagation, Inter- 

side of in back of the ference, TV Set Limitations, Rotators, Mast and 

TV set and provides sen for booster, rotator WV Towers and Future Trends in TV. 

an automatic line swite ; ng the line 

er accessories 


TRIO Con- 


d set perlormance All-aluminum case — no cast rinc! 


Turns 1 RPM, lifetime lubricated 
Ball-beanng end thrusts on shafts 
Ideal for 10, 6 and 2 meter amateur use. 


. 
° 
trom : 
to coordinate input 
. yer added balanced ; 
details 


h 
lamp or ot : 
cords from these accessories ! 


; ith 
trol Relay Unc, all accessors 24 er chy im : J * . MANUFACTURING COMPANY 
trollin 
one 9 et alien any wiring changes in set MME GRIGGSVILLE, ILLINOIS 
stailea wt 
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Theory and Engineering 


nth harmonic of sidebands 
h.f. signal amplitude 
The CCIF test uses 2 h.f 


| of equal amplitude. The frequ 
ference between them is i 
range 30-400 cycles This 


frequency is one of the dist 


ucts due to intermodulation 
tortion it creates is Measu 
difference-frequency 


sum of h.f. test 


Intermodulation also e 

each h.f. signal and th 

monic of the other (se¢ 

band distortion is defined by 
sum of both sidebands 


sum of h.f. signa 


According to Petersor the 
test is better than the SMPE 
cially where the audio tem } 


The big new Stancor 19$1 Mid-Year . 
ited h.f. response Hearing : 


(Catalog lists 441 Stancor transformers 
the most complete catalog line in the ~ | noise suppressors, et 
industry All transformers, including 
television components, are classihed _ $...5 
and indexed so you can easily locate * 
the unin vou need. Bach listing includes - / WNTERMOOULAT |ON 
electrical specifications, dimensions, 
weight and list price. Clear illustrations 
show each mounting type in detai 
*ee 
The &th Edition of the Stancor Televi 
sion Catalog and Replacement Guide 
provides you with quick, easy 
cement tnformation on 
ses made under 79 brand 
names manufacturers are listed 


alphabetically and the models and . . 
: yen ageipecetlenes sat gett I'wo intermodulation measurement sys 
chassis are listed in numerical order 


A separate section lists all Stancor TV AN ; ae tems. Note the amplitudes of X and \ 
transformers and related components > : ; 
by part number ‘ vat fall in this category. A 
Both of these up-to-date references are test on them would be mislea 
os eee Te peers cause of the limited h.t 
free copies . SMPE test cannot give a 
Ral | | because it has a strong Lf 
AUDIOPHILES — Use Stancor transformers to build . | This means that the h-f 
the famous Williamson High Fidelity Amplifier Cur ; | amplifier is not given a res heck 
cuit diagrams and complete parts lists are available : | } A pair of signal generators 
is Stancor Bulletin 382 at your Stancor distributer : quired for intermodulation measur: 
ments. For the SMPE test the frequen 
cies may be fixed at 100 and 5,000 c¢.p 
. as noted previously. Fo liff 
Most Complete Line frequency test the oscillators may be 


erence 


in the Industry ganged. This gives a nstant beat 
through a wide range 
X and Y may be moved 


STANDARD TRANSFORMER CORPORATION = {'« scale wie Gee 


tionary (see 
3592 ELSTON AVENUE, CHICAGO 18, ILLINOIS ‘ 


NOW! COLOR TELEVISION $7.25 


ON YOUR PRESENT SET! INCH 


Sensational new Tri Colored Film, will bring you colored RETAIL YOUR COST 
pictures on all black and white broadcasts 10 INCH 4.95 1.65 
B: ngs in any TV program in glorious color, on any TV set) 112% ” 5.95 1.95 


(ener 





Anybody can attach in less than one minute 14 " 6.95 2.30 
Greatest development since advent of television! 16817" 1.95 2.55 


Send for yours today, start selling this red hot item at once, | 99 " §.95 2.85 
when your customers see colored programs with Ray Vision, 


you will be swamped with orders ADD 15¢ SINGLE ORDERS 


co 441 SUMMIT WE PREPAY SIX OR MORE 
RAY e TOLEDO, OHIO smmediate Delivery 





“I'm worried about my future, Doc. 
yd 


| What can you do for color blindness? 
RADIO-ELECTRONICS for 





FROM YOUR SYLVANIA DISTRIBUTOR 


Offer good only Sept. 15, 1951 to Nov. 1, 
1951. ACT NOW! 


SERVICING TELEVISION RECEIVERS — VOL. II 


Not just a revised, brought-up-to-date version of 
last year’s book . . . but a completely new, re- 
worked volume, prepared by an expert TV serv- 
icing-writing team! 


Sylvania has long recognized your need for a more 
advanced, more complete, more systematically or- 
ganized television service manual. Now, after 
months of careful preparation, this book is ready 
. . . VOLUME II, SERVICING TELEVISION RE- 
CEIVERS. It’s yours FREE OF EXTRA CHARGE 
when you buy 100 Sylvania Receiving Tubes or 2 
Sylvania Picture Tubes. 


This new book, written around a popular 1951 
TV receiver, contains servicing techniques for all 
the most recent circuits. Its information applies to 
most all TV sets in use today. In addition, it con- 
tains a systematic method of locating, isolating and 
correcting troubles . . . by far the clearest, easiest, 
simplest method yet devised for servicing present 
day receivers. 


Get your FREE service book now. Offer expires 


Nov. 1. See or write your Sylvania distributor 
today! 





when you buy 100 Sylvania Receiving Tubes 
or 2 Sylvania Picture Tubes! 


Here's what this volume contains, how it helps you! 


w_to sectionalize troub! icture analysis. For 
is, 41 photographs of abnormal TV pictures and 
their analyses are presented. 
How to isolate faulty stage by use of 6 special trouble 
shooting charts—one for each section of receiver 
Charts give step by step procedure, expected results, 
action required, instruments required. Charts pro- 
vided for following sections: power supply, video, 
sound, sync., and sweep, high-voltage. 
How to locate defective part—by trouble shooting 
charts based on voltage and resistance measurements 
and tube testing. Actual voltage and current readings 
to be encountered are listed. 
Adjustment _and_ alignment of television receivers 
Alignment procedures for rf tuner, video if, sound if 
and discriminator; adjustment of ion trap, focus coil, 
deflection coils. 


150 PAGES! 5 BIG CHAPTERS! 
80 PICTURES AND DIAGRAMS! 
WIRE-O-BINDING keeps book fiat! 
HEAVY COVER, TOUGH, COATED PAGES 
to stand rough, constant handling! 


SEE YOUR SYLVANIA DISTRIBUTOR FOR YOUR FREE COPY TODAY! 


SYLVANIA 














"c 
way 


Sylvania Electric Products Inc., 
Emporium, Pa. 





GADIO TUBES; TELEVISION PICTURE TUBES; ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT; FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHT BULBS; PHOTOLAMPS; TELEVISION SETS 
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MIGHTY 
MIDGET 


THE BIGGEST 
RECEIVER VALUE 


in america ! 


National's entire initial produc- 
tion run of the sensational new SW-54 receiver 
was exhousted in just a few short months after 
production! Now, at last, the “Mighty Midget” 


"once more available 


This amozing receiver tunes the entire fre- 
quency range from 540 kcs. to 30 mcs., voice 
and code, with big set sensitivity, yet measures 

x 7° 2 7"! Has edge-lighted slide rule 
dial calibrated in 4 bands with foreign, ship, 
amateur and police frequencies clearly morked 
and unique plostic bondspread knob. Has new 
minature tubes. Housed in smort modern metal 


cabinet with tough velvet-gray finish 


See and hear it today! 


Write for name of necrest dealer. 


New Design 
V.H.F. Pagine Calls 


Se 8 


Amateurs and v f. enthusiasts in 
the New York metropol srea have 
been mystified dur past few 
months by a statio h recites a 
string of numbers nan'’s voice, 
followed by ‘ t announcing 
“KEA627.” They are hearing the Air 
call Radiopaging station of the Tel- 
anserphone telephone ng serv 
ice, operating on 43.53 me from the 
Hotel Pierre in New York City 

The radiopaging service, which was 
described in th magazine January, 
1951, is a means of getting a person, 
who may be away from other means of 
communication, but within 25 miles of 
the station, to a 
tensior of the 
service, and 


phone. It is an ex- 
telephone-answering 
came into existence to 
meet a very special need 
Telanserphone found that some sub- 


scribers to the service could not be 
located, because they were out of reach 
method of contact 
ing such persons (doctors particular- 
y) and them to the 


was needed. A small portable 


of any phone. Some 


bringing phone 
receiver 
and a transmitter broadcasting only the 
numbers of subscribers for whom ur- 
gent calls were waiting, was the answer. 


The Aircall subscriber 

The number of people who require 
Aircall is not large, 
it are 
consider it a necessity. A 


a system such as 
but those who do have use for 
likely to 
doctor, for instance, can attend a play 
without leaving his name at the box 
office and waiting for a possible paging 
all through the evening. He (or the 
busy executive) can even go on a short 
fishing trip without fear of losing a 
life or a million dollars 

The Aircall 
from his 


specially designed rece 


subscriber has only to 
take pocket at intervals a 
ver and listen to 


a program which msists merely of 


RF CHOKE 
\ ANT LOADING COIL 


\. 4umf CAP 
OUTPUT CHOKE | 


AUDIO TRANS 


AUDIO TUBE 


30 VOLT, 
‘B" BATT Y 


1.34 V MERCURY CELL 


Subscriber to Phone 


S 


The tiny hand-held Aircall receiver 


a string of numbers. If he 
code number allotted to him 

he knows he is wanted on 
and calls Telanserphone by 
mediately. If his number 
program, he can relax for a 
longer 


Superregenerative receiver 

The little receiver which makes 
possible is a clever v.h.f. de 
size and actual working 
shown very well in the two 
graphs. Two 
special Sonotube for the os« i 
tector, and a Raytheon CK522AX 
the audio amplifier, are | 

Tuned to a frequency 


subminiature 


VARIABLE TUNING CAP 


—_— ow 


ANTENNA 





OSCILLATOR TUBE 


GLASS TUBE 


PRINTED GRID 
coiL 


PHILLIPS 
SCREWS 


SHOCK CUSHIONS 


PUSH BUTTON 
ON-OFF Sw 


PLASTIC 


CASE 


Printed circuits and miniature parts are secret of stable, sensitive, pretuned set. 
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the utmost stability is required to keep 
these little sets on frequency. Even a 
standard portable often gets pretty 
rough treatment, and a set of this type 
is likely to be carried in a briefcase or 
doctor’s bag—or eventually, perhaps, 
even on a farmer's tractor—where it 
will receive more jolts and jars than 
the ordinary portable. To keep fre- 
quency changes within the narrowest 
possible limits, printed circuit tech- 
niques were used, the coils being silver 
deposited on glass tubes half an inch in 
diameter. 

The receiver is a modified ultraudion 
superregenerator. The circuit as shown 
in the diagram may not be entirely 
complete, for in all high-frequency 
equipment, some capacitance resides in 
the spacing of components and between 
elements in tubes, instead of appearing 
or. the diagram as measureable physical 
components. 


Printed coils 

An interesting feature is the antenna 
loading coil—something one would hard- 
ly expect to see in equipment operating 
above 40 me. It is “wound” with 17 
turns of silver deposited on the glass 
tube, a spiral of ribbon 3/64 inch wide, 
1/32 inch between turns. It is connected 
to the 4-inch antenna at one end, and to 
the plate end of the tuning coil at the 
other. 

The other coil 


ture tube in the 


next to the subminia- 
photo—also has 1/7 


turns of silver deposited on a glass form. 
The coil is a trifle shorter und the turns 
1/64-inch narrower. It is tuned to the 
operating frequency by a tubular trim- 
mer, across which is a 4-ypf fixed 
capacitor. Adjustments are made 
through a hole in the end of the case, 
which is closed with a rubber grommet 
once the set is tuned in. 

Any radio frequency remaining in the 
signal after detection is filtered out by 
the r.f. choke (40 turns on a ‘%-inch 
form) and a small ceramic capacitor 
exact capacitance unknown—as well as 
the primary of the subminiature audio 
transformer. 

In spite of its small size, the wiring 
is beautifully laid out. A small ter- 
minal strip runs across the case at the 
base of the coils and detector tube, 
below the r.f. choke. It has six eyelet 
terminals, which are soldering points 
to which leads are brought. 

The set brings in a strong signal 
when held the proper distance from the 
head, body capacity affecting the super- 
regeneration slightly. 

Operation is extremely simple. To 
listen, the user simply presses the push- 
button switch (see the cover section 
of the case in the photo) which turns 
on filament current. He is warned to 
take certain precautions, such as keep- 
ing the hand down on the battery sec- 
tion (away from the circuits) and not 
to hold the set too close to the head. 
As the receiver has no volume control, 
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the user soon 
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insured of trouble-free operat 
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the present experimental nature of the 
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sub 
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service. For $10 per 
scriber can lease a 

paged any hour of the 24, besides hav 
ing batteries replaced monthly, along 
with all other maintenance that may be 
necessary. 

There is only one restriction—main 
tenance is strictly a shop proposition 
The lessee must bring or mail his Air 
call to the service department of Tel 
anserphone—he cannot tech 
nician to come to it. 
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gain over the entire television range. Can be 
peaked for operating channels without removal 
of chassis. Features gear-driven, velvet smooth 
single knob tuning. Has an edge in styling and 
simplicity! 


Model SP-5, only $22.50 
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Features the characteristic curve and gain of « 
parabolic reflector antenna—one of the highest 


gain antennas in use today. In fringe or ex- 
treme fringe areas this antenna doubles the 
amount of stations you can receive. Cut to 
specific channels, down to channel 7. Re- 
flectors ¥%" butt seam tubing; receiving ele- 
ment, '/2" drawn aluminum tubing. 
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Additional charge for other channels. 
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Although they are tiny in size, Ohmite Little 

Devil molded composition resistors have 

unusual ruggedness, stability, and curtent- 

carrying capacity. For example, they are 

rated at 70C. instead of the usual HM 

They meet all test requirements of JAN- - 

R-1 1. including salt water immersion and high 

humidity tests without wax impregnation In 

addition to conventional color « oding, the resistance 

Vv alue and wattage are ¢ le arly marke al onl eae h unit 
Available in '>, 1, and 2-watt sizes with Vo or 
10°) tolerance, in standard RUM A values—10 ohms 


te 22 megohmes. The l-watt size, 10 tolerance, >. 


comes in values as low as 2.7 ohms. - 
Available Only 
OKMITE MANUFACTURING CO. From Your 
4894 Flournoy St., Chicago 44, Ill. Distributor 
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TUBES OF THE MONTH 


Du Mont is now offs ring to other re 
ceiver manutacturers and to the t 
the 3OBP4, a 30-inch metal-cone 
tube. It is claimed th is the 
¢ ¢ 


largest picture tub 


The giant tube hz 
536 square inches, 
angle, and is 23 
2 inches longer than 

Sharp edge-to-edge 
The anode is 
20,000 volts. 

requ red. 

Two new 21-inch 
designs having a re 
eylindrical front section are u 
by National Union. The 21EP4, 21EP 
4A, 21F P4, and 21F P4A provide a p 
ture 19% by 137% inehe and red 
ambient light reflection two ways: a f 
ter glass is used in 
the cylindrical front 
reflection by scatte 
and downward direct 
dent on the tube face 


Gy 


2IEP4A 21F P4A 
INTERNAL CONN 
nw. Je. AT- ANODE TERMINA 
Fil TERMINAL 
a 


NTERNAL CO) 
GL-6044 
Base diagrams of new tubes described 

Type 21FP4 use 
200 volts) elec 
netic deflection 
focus and deflect 
avaliable without 
coating and do n 
hear the A des gna 
tion, in this case 
Both types use sin 
gie-magnet ion traps 
and 18 kv is the 
maximum collect 
voltage rating that 

specified. 

\ miniature type 
triode-pentode, the 
6U8, is being mar 
factured by Tung- 
Sol, and is intended as a 
mixer for FM and T\ 
two sections are electt 
ent the triode has 
emission to operate efficien 
varying supply voltage 
pentode recuires low 
jection, with resultant 


Metal cone 50BIP4 
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Model 566-HH 
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Milliammeter 


RANGES Slip this litle V-O-M in your pocket and you become a walking 
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Buy Model 666-HH now—and remember, it carries the famous 


Triplett RED-DOT Lifetime Guarantee. Don’t hesitate another day! 


ONLY $24.50 AT YOUR DISTRIBUTOR 


(Price Subject to Change) 
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Thousands of installations have proved 
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tion. 
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100-k« 
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vide 
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detail in A 
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Report No. " 
Naval Research Lax 
ton, D. Cc. 

These dividers are 
starting for input-sigr 
ing from a volt or twe 
and for plate-supply 
to 350. Output voltages 
and do not fall below 10 
supply ; 

¢ 4 


voltages of 200 { 
inputs 0 $ to 6 volt 


frequenc y 


circuits 
Regene 
Impr« 


3653), 


operating 
voltage). 
4 block diagram 
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regenerative divider 

71S 

= 
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f 


system is sho 


IN 1 MOC JLA N 
vO Ge bos 
Fig. 1 A single 10-to-1 divider 
tubes and two sels 
ts. The input tube, tl 
is a pentagrid converter 
second tube, the harm 
is a pentode. 
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The tuned circuit in series with the 
modulator plate is tuned to f N while 
the plate circuit of the harmonic gen- 
erator is tuned to (N-1)f N. N is the 
factor by which the input frequency f 
is divided. Intermodulation between the 
input frequency f and the out ut of the 


harmonic generator, (N-1)f,/N, pro- 


New Design 


The schematic of the 100-10-ke di- 
vider is shown in Fig. 2. The circuits of 
the 10-l-ke and Il-ke to 100-cycle 
dividers are identical to Fig. 2 except 
for the values of the coded components. 
Values for these components will be 
found in the accompanying table. Two 
6V6 cathode-follower amplifiers are pro- 
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Fig. 2—Schematic of 100-10-ke divider. 


duces sum and difference frequencies 
of (2N-1)f/N and f/N. Since the 
modulator output circuit is tuned to 
f N, its output will of course be at this 
frequency. A continuous f/N signal will 
be produced as long as the input signal 
f is maintained. 
TABLE 


Divider 





100 ke 10 ke Ike 
to to to 
10 ke tke Ol ke 





50 uuf 02 uf 


25 wuf 
i) 10 uf 
Not used 
005 uf* 
025 uf 
10 uf 


12—62 wuf 
150 wuf 


= 
0.1 uf 


13 mh 
65 mh 





* Vaives not given in original data but cal- 
culated from frequency and inductance 
# Valves not given. Use L and C combina- 

tions which give desired frequency 








See table for other two divider values. 


vided. One drives the following divider 
stage and the other is used for taking 
off voltages for testing and calibrating. 

The input signal is square:’ by two 
IN34 diodes connected back-to-back. 
The square wave shock-excites the f/N 
circuit, causing it to ring and provide 
the type of signal needed to drive the 
harmonic generator. 

The selectivity of the two tuned cir- 
cuits must be high for efficient opera- 
tion of the modulator and harmonic 
generator. Therefore, the coils’ Q must 
be high. The in-circuit Q of the coils 
decreases with a decrease in the load 
shunting them. In each case, the load 
is the plate resistance of the associated 
tube and the resistance of the circuit 
being driven. The minimum in-circuit 
Q should be not less than 26. 

Stability in any circuit, no matter 
how inherently stable the circuit itself 
is, depends greatly on the voltage regu- 
lation of the power supply. Although in 
this case an 0C3 is used, with conse- 
quent B-supply regulation, it might be 
advisable to meter the filament voltage. 
A Variac can then be used to vary line 
voltage and help insure proper calibra- 
tion. —end-— 


° . ry T Te os 
New Devices Aid TV Viewing 
The wave of color appears to have 
made more than one design engineer 


decide to see what could be done to 
make ordinary black-and-white more 
attractive. Two recent systems, Majes- 
tic’s Coloramic and Sylvania’s Halo- 
light, are the most interesting steps in 
that direction. 

Halolight is an application of the 
principle of “surround lighting,” said 
to be used in some British moving-pic- 
ture houses. In radio terms, a “match- 
ing section” is interposed between the 
bright screen and the dark surround- 
ings. The wide mask of the Halolight 
receiver is translucent and can be made 
to glow with lights placed around the 
end of the viewing tube. Five intensities 
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are possible. Proper adjustment lies in 
keeping the “halo” brighter than the 
environment but darker than the pic- 
ture’s average brilliancy. 

Persons watching Halolight 
for long periods report less eye fatigue 
than with standard screens. There is 
also an illusive feeling of largeness; 
pictures on a Halolight screen look 
bigger than those on a standard screen 
of the same size placed beside it for 
comparison. 

Another system consists of a fixed 
3-color filter in front of the standard 
screen. This device is being marketed 
by Majestic under the name Coloramic, 
and by filter manufacturers under a 
variety of names. | 


screens 


volt-ohm-milliammeter that 


outsells all others combined. 


260 
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By LYMAN E. GRAY 
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In some types of Link equipment, the 
brator is used only for the receiver 
and not for transmitting. Sometimes, if 
e receiver has been operating long 
nough for the vibrator to get hot, it 
ill not start when the push-to-talk 
button is released. This is caused by 
sticking vibrator contacts. Replace the 
init. 
Do not be too quick to replace the 
brator if it does not start when the 
set is first turned on. The trouble is 
ikely to be in the A-plus circuit 
Check the fuse and fuse holder. If this 
doesn’t help, bring out the voltmeter 
and check the voltage across the bat- 
tery terminals. If the battery is O.K., 
set the meter on its lowest d.c.-volts 
range and check the entire A-supply 
line. The trouble is likely to be located 
n a fuse holder, relay contact, or plug 
connection. There should be no voitage 
lrops across any of these places. If you 
find a voltage drop across any two 
points in the line, you have hit the 
urce of the trouble 
There is a very good reason for mak 
these tests before replacing t} 
brator. If the trouble is a intermit 
connection or contact, chang 
e vibrator may jar the set enoug 
ar up the condition so the 
brator will start when plugges 
When this happens, your trouble 
m cured and you inay be mile 


en trouble pops up agair 


Other troubles 


Other than tubes and powse 
detects, the majority of the troubles ; 
caused by vibration Rubber = shock 
nounts are used on most new equip 
nent. They are supposed to suppres 

brations but they make conditions 
worse in most installations. I have 
found, from several years of experience, 
that we have less trouble from tl 

uree with solid-mounted equipment 

In other types of equipment, several 
circuits have no electrical round re 
turns. They depend entirely on the 
chassis and mechanical connections 
This is a potential source of trouble 
Connecting such components togethe 
with heavy bus bar soldered to the 
chassis at several points. 

Most spring type antenna mounts 
have a flexible braid or wire to insure 
a good connection to the antenna. When 
this wire breaks—as it often does——the 
transmitter output is unstable and re 
ception is noisy. In most types of 
mountings, the wire or braid has lug 
soldered to each end and is connected by 
screws to the spring base and antenna 
socket. Solder hardens the wire and 
auses it to break much sooner than it 
would if no solder were used. I have 
found that it is best to use flat flexibl 
raid approximately % inch wide to 
replace the broken lead. Cut the braid 
about 3 inches longer than the sprir 
then use an ice pick or similar tool 

inch a hole about % inch from eacl 
nd. Install a flat washer under the 
head of each mounting screw so the he 
out in the braid will 
screws are tightened 


€ 
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YOU POINT TO 
GREATER PROFITS... 


when you select the one source that puts authentic, author- 


itative information on every phase of television and radio 
servicing right at your fingertips. When you have the complete 
information on every set in every manufacturer's line, you 
take less time per call...and do a better job. There's only 
one place to get this wealth of information ... Rider Manuals 

This is the only source of service data that really tells you 
everything. From complete wave-form data to factory parts 
lists, your knowledge of every set, every change, is accurate 


and complete. Ask your jobber to show you Rider Manuals 


JOHN F. RIDER Publisher, Inc. 
480 Canal Street, New York 13, N. Y. 











the iinalinans ot 
your TV set 
15 to 20%! 


Working a station in comfort. Note the availability of controls, key, lap board 


lune vtnme Ham Station Control 
Rolls to Bedside 


revolutionary! 


Parent 


Makes every TV Set as Efficient 
as a Fringe Area Set! 


: 


By JIM KIRK, W6DEG 


The oscillator of 
reuit shown in Fig. 
left running all the 


It does not 


th 
ting-control 


CAasit 


nake fe and 
t Most inventions v ised 
oy ilfe toa 


eT 


“Less sdditional (ede ond coming sastalishen charge 


Here's a TV accessory everyone will 


everyone can alford! 
Dollar for dollar it's the biggest bar 
yoyab 


writer pleads 


aziness 


went 
jain in increased TV enjoyment ever 
announced And, it's the hottest booster 
n the market today! arked y tne ¢ 
LOOK AT THESE FEATURES! extent 


viput 15 


and the 


p Vide 


teps 
“we 


sud 


@improwes + 
berely be seen 
RI 
screwed 


ind 80 mete! 


Li 


« TURRET BOOSTER 
v Deale ay ait 
eparate t into three con 
buffer and doul 
Table on wheels rolls to any location 
can be used 
cs 


fe 
at 


JOBBERS: Wiste for complete Details , 
in the Dase 
BARB-CITY INDUSTRIES, Inc. [ReMi eemeed naan ean 
7 modulator and powe su 
DEKALE, ILLINOIS NBFM to avoid BCI Three receivers and v.f.o 
RADIO-ELECTRON 


1181 FOURTH ST 


ier, 
use 





6SK7 


Amateur 


CLASS 4 SUFFER 


















































7 $A, $57 


12) 2 


Schematic of v.f.o. Doubler is keyed and key switch closed when using phone. 


becaus* it is ade- 
isolated from 
stages by a class-A buffer. 
The doubler is keyed. The switch on the 
key is using phone. As 
shown on the diagram, three separate 
compartments are used to shield the 
oscillator; class-A buffer and doubler; 
modulator and power supply sections. 

The output of the v.f.o. is connected 
by coaxial cable to the input of a re 
built BC-375. It can be used, however, 
with most transmitters, the v.f.o. sim 
ply replacing the crystal-control stage 
Reports have been T9X 


break-in operation 
quately shielded and is 
the power 


closed when 


Material for v.f.o.: 


Resistors: |—560 i—! 200 2—10,000 3—47000 i— 


00,000 2—220.000 ohms, '/, watt: |—! 5 i—5 meg- 
ohms, '/) watt; |—330 ohms, | wott: |—!00. |—47,000 
ohms, 2 watt: |—5.000. i—I5,000 ohms 20 watt 
Potentiometer: |—500.000 ohms 
Capacitors: (Electrolytic) |—25 uf, 50 volts; 2— 
10 uf, 450 volts; 2—8 uf, 600 volts. (Oil-filled) 2— 
| uf. 1,000 volts (Mica) 4—01, i—00!, 4— 000! 
1—.00055 uf. (Ceramic) 1—30, i—100, 2—200 
2—220 uuf (Paper) 5—.01. I—5§ uf, 600 volts. (Vari 
able) 1—50, iI—100, 2—140 uuf 
Miscellaneous: Tubes: 2—é6SK7, |—80 of 5Y3, I— 
6AG7, 2—0A3, |—6SJ7, 1—6SA7. Tube sockets: I— 
coazial, SO 239 Amphenol. |—male ac. 2—ac., 
female. Switches 3—s.pst.. I—s.p's.t. (on potenti- 
ometer). Jacks: |—mike, |—key. Fuses: 2—25 amp, 
(RUI7 reve. and v fo.) |—value depends on trans- 
mitter used. Coils: |—oscillator, LI, 47 turns, No. 24 
wire, close-wound on |-inch diameter form, tap on 
14 turn: 2—slug-tuned, L2, L3, Millen 7400i; |—plate 
coil, LS, 53 turns, No. 26 close-wound on I-inch diam 
eter form. Chokes: 3—¢.f.. 25 mh.. 100 ma; i—filter 
10h. 150 mo !—RU 17 receiver box: | dial, vernier 
with flexible shoft (surplus). Hardware wire solider 


end 











“But my receiver does drift.” 


Suggested by: D. W. Larson, Peabody, Kansas 
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NEW! 


ALPRODCO 


fete}, fer 4 
rN 


“TOWER-PAC™ 


36’ TOWER IN. 


ONE ihe 


Consitfing of 


> 
4 ea. 6’ ASSEMBLED 
TOWER|SECTIONS 


2 ea. 6’ SECTIONS IN- 
TERLOCKING MAST 


1 ea. HINGED BASE 
PLATE 


1 ea. MAST KIT 
3 ea. GUY BRACKETS 


Complete (Tower-Pac) 
Part No, TP-36 


TO DEALERS 
ONLY 


ALSO AVAILABLE AS 
ROTATING TOWER-PAC 
Part No. TP36-R 


FOR ONLY 


ALPRODCO, INC. 


Kempton, Indiana 
Mineral Wells, Texas 
Dublin, Georgia 
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NEW! VOL.2 


OF THE BOOK THAT SAVES 
YOUR TV SERVICING TIME! 


HOWARD W. SAMS’ 
“TELEVISION TUBE 
LOCATION GUIDE” 


Gives Tube 
position and 
function in 
hundreds of 
important TV 
receivers... 
Saves you 
hours of TV 
servicing time 


FIND THE TROUBLE — REPLACE TUBES 
WITHOUT REMOVING THE CHASSIS 


» asked for more —and here it is—the 
that brings you right up-to 
e's nothing like it! The on/y book 
that shows the position and function of tubes 
1 hundreds of TV receivers. Helps you save 
rV servicing time. Often an operational check 
Sing at the px 

the sound gives you a 
Many times only a tube 
his invaluable Guide 


lume 


im the customers home loo 
and listening to 
the trouble 
ire is the cause 

rouble diagnosis and tube replace 

ck and easy, in most cases without 

chassis’ Each TV model has its 

lear, ace Book is fully in 

All new diagrams 

no dupli 
mm. 208 pages, handy pocket size 5! 9x8! 

itself on the first job! 


IRDER TGL-2. Only 200 


VOL. 1. “TELEVISION 
TUBE LOCATION GUIDE” 


- ame owned 


urate diagram 


d for quick reference 


ikes up where Vol. 1 leaves off 


plete Ve 
ORDER TGL-l. Only 


HOWARD W. SAMS & CO., INC. 


Jobber today, or 
direct to HOWARD W. SAMS & CO 

| East 46th Street, indianapolis 5, Ind 
for $ 


rder from your Parts 


money order 
end the following books 
5 


TV Tube Location Guide $2 


TV Tube Location Guide" $ 


Amateur 
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Automatic Dashes 
With Standard Bug 


By MARTIN CRANE 


HILE the jsua! electronic 
ke t auto- 
a sim- 
ay be used. A 


vy efficient keying 


provides 
{ dashes, 


to take 


completely 


was 
ectronic ¢ir- 
orrectly spaced 

de of the key is 
and an electronk 
dash side of the 
lashes 


side 


to make 

dash 

of the key 
he circu wn i 1 
brator 
sensitive relay connected in series with 
The dash con- 
nected to one 
tube. As 
closed a square-wave- 
through the 


IS Simply 


an unsymmetrical tiv with a 


one of the eads 
tacts of 
cathode of the multivibrator 


piate 


the bug are cor 


oon as the key 
shaped current will flow 
relay coil 
The length of the dash, its speed and 
spacing are determined by the values of 
R1, R2, Cl, and C2. Fortunately a char- 
acteristic of this type circuit is that the 
(length of dash to 
space between dashes) remains constant 
if the ratio RIC1 R2C2 is held constant. 
The speed of the dashes can be con 
veniently means of a dual 
potentiometer for Rl and R2. The mark- 
ratio will then be determined 
of C1/C2 and will remain 
constant for range of speed set- 
tings. A mark-to-space ratio of about 
} to 1 is desirable, but tl 
isted to su lividua 


ne the 


mark-to-space ratio 


varied by 


to-space 
by the ratio 


a wide 


is can be ad- 


tastes by vary- 


Modifying the bug 
applying tl bug it 


f } 
iron 


reuit to a 
ate the dash 
key. Simply re- 

r re from the dash 

Many 

u a common arm whi 

nects th { ( he dot 


emi-automati 


contact 
th case a simple method of isolating 

the das! hown in Fig. 2 

The ly makes the 


dast ved and rep aced 


ontact 
screw which ordinaril 
ontact 

maller diameter 


binding post as 


avoid 
rements of 


ade 


ised t 


the coil was cor 

> - ‘ 

(5. The reason is, wl 
off abruptly in the 
tive kick of voltage a 
duces a current caus 


tacts to close prematu 


the dashes run tog 


Fig. 1\—Multivibrator type dash circuit 


necessary to 
loading 
spring adjustments so tl 
ation will be 
range of speeds 

The usual adjustments 
side of the key must 
the dot and 
rect. There is usua 


| MOPU) 


experiment 


resistor relay 


maintained 


the das} p are 
derable 


b 
Fig. 2-a—Wiring changes on a stand- 
ard bug; 2-b, isolating dash contact 


tude speed 








Features eo} ae aa 
NEW 1952 


PROOF OF THE NEW 0-7 OSCILLOSCOPE'S 
OUTSTANDING PERFORMANCE 
Below are actual unretouched phot graphs showing the tstand 
ne frequency response characteristics of The NEW | HEATH 
A KA 


KIT OS ILLOSCOPE MODEL O-7 T 


square wave to the right 1 MC sine 





wave as they actua 1 the screen 


Two highly severe tes to mak m any 
nly the 


BA 


s 


Smal! 


1s 
0 measureme 5 


A STATEMENT 
FR 
SIMPSON ELECTRIC Co, 


In choosing § 
kit VIVE yo mpson Mete 
Standard of kit —— Co. has set 
Quality of mimeter quality. The same Mion 
io eet has gi, “ vorkmanshi > aad high 
buildin * n Simpson the > and de- 
ro the F nts That Stan mtica 
feathkit Mote. — 
e- 


ts for their Heath. 


, is found 
SIGNED 
SIMPSON ELECTRIC CO 





HEATHKIT PRECISION RESISTORS 
Where exact resistance ¥ slues are required for 
instrument accuracy the Heath ¢ 
no effort in § ipplying the fine st re 
able. Precision resistors as maf 
Continental Carbon Inc 
rous JAN 
i are small im S84 
stable, have 

he | 


meet the ms 
specificate ns an 
n-inductive highly 
rature ¢ ficient, and 
racy. Youu j 
Heathkits 





A STATEMENT FROM 
CHICAGO TRANSFORMER 


It is indeed gratifying to m ste the 
ing sales recor ds you are building 
Heathkits 

This sales success 1s readily 
able. since we are gnizant 
quality standards you have establi 
your component su 

We at Chicago 
our product has 
nized sality and increasi 
Heath 

O TRANSFORMER DIVISIO 
» Corporatior 


COLLEGE 





YOU SAVE BY ORDERING 


————— 
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DIRECT FROM 
MANUFACTURER—USE ORDER BLANK OWN LAST 
PAGE 


LZ te eo : 
ATH co 
MA 
...BENTON HARBOR 20, tl 














a/R. 
Aeathhit 
OSCILLOSCOP 
KIT 


MODEL O-7 
SHIPPING WEIGHT 24 LBS. 


$4350 


Features 


@ New “spot shape” control for spot adjustment — to give really sharp 
focusing 
@ A total of ten tubes including CR tube and five miniatures 
e Gentes Pino ahhenn ~~ cigagmaay by phase splitter and belanced The performance of the NEW, IMPROVED 
@ Greatly reduced retrace time HEATHKIT OSCILLOSCOPE KIT ruly 
ama « Th not only pares favorably 
@ Step attenvated — frequency compensated — cathode follower vertical 
input 
@ Low impedence vertical gain control for minimum distortion 
@ New mounting of phase splitter and deflection omplifier tubes neor CR 
tube base 
@ Greatly simplified wiring layout 
@ Increased frequency response — useful to 5 Mc 
@ Tremendous sensitivity O3V RMS per inch Vertical — 6V RMS per inch 
Horsontal 
@ Duel control in vermer sweep frequency circuit — smoother acting 
@ Positive of negative peak internal synchronization 


sive Heathkit 
WITCH KIT 


New INEXPEN 


ELECTRONIC 








YOU SAVE BY ORDERING DIRECT FROM MANUFACTURER—USE ORDER BLANK ON LAST PAGE 
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Pan th - Go a o LV TY. 4h 
-..- BENTON HARBOR 20, MICHIGAN. _ 


RADIO-ELECTRONICS 








tl // ay 


MODEL V-5 
SHIPPING WT. 5 LBS 


‘2450 


Features 


@ New styling, — formed case for beauty 
@ New truly compact size. Cabinet 4'5" deep by 4-11/16" wide by 7% 
high 


@ Quality 200 microamp meter 
A real beauty | have only al pra for N { @ New ohms bottery holding clamp and spring clip — assurance of good 
VACUUM TUBE VOLTMETER. Truly autiful loerle t and electrical contact 
nore mpact than a ¢ our pr ' c N € ed @ Highest quality precision resistors in multiplier circuit 
@ Calibrates on both AC and DC for maximum accuracy 
@ Terrific coverage — reads from '2V to 1000V AC, '2V to 1000V DC, and 
1 to over | billion ohms resistance 
@ Large, clearly marked meter scales indicote ohms, AC Volts, DC Volts 
and DB — hes rero set mark for FM alignment 
@ New styling presents attractive and professional appearance 











YOU SAVE BY ORDERING DIRECT FROM MANUFACTURER—USE ORDER BLANK OW LAST PAGE 
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SIGNAL GENERATOR 


Model $G-o 
Shipping Wt. 7 Ibs. 


nprovements. Covers 

re idamentals and up to 150 

Ma ' t Heathkit ideal as a 

ently set by means of both 

varia tt controls. Instrument has new 
tle the high frequencies covered 

} sine wave audio oscillator. The kit is 

her sed in the power supply 


raion making only one 


! modulation and is «lso available 
s the oscillator to be modulated by 
Comes comptete, all tubes 
step instructions and 
i Crenerator 


Model 1.2 


Shipping wr? lbs 


Mode! C-2 
Shipping Wr. 6 Ibs 


“ 


finds def 
ALY , 
l on h ‘VCS Rreater 
Pull or sing ortment 
Ble ourpy 
‘PS and PA « “ 
a yStem 
transfor 7 ‘- Comes complet 
UES. tese pr t 


rT Asse be, al 


mbly 


And use 


TUBE CHECKER KIT 


is a MUST for radio rep men. Often customers want ¢ 
ke this builds customer confidence. In your repairing 
The Heathkit tube checker will serv 
{ birch t et and an attractive 
re 


AND IT'S FAST TO ( 


)PERATE the 


“ws, and the smooth acti 


cks for opens. shorts 
A large BAD-?-GOOD 
Model TC. s for re i als ine-set. mark 
Shipping Wt 12 Ibs You'll find this t hecker kit kod inv , { nly $2 











Yew LABORATORY LINE HEATHKITS 
NEW Aeathhit 


A.C. VACUUM TUBE 


VOLTMETER KIT 


MODEL AV-1 
Shipping weight 5 Ibs 


AUDIO FREQUENCY “‘f METER KIT 


w AWeathhit 
INTERMODULATION 
ANALYZER KIT 





< and a hig her fre 
0 


Input im pec 
Voltage 
and 


dance is high 
ywhere between 
” BE si 


‘ ' . " act , s, eat 
$3450 et + -- ae "cratalation An 
Ce is : t 


MODEL IM-1 
Shipping t 18 tbs 


VRI | 
‘ Oltage regul 
onseructic kulator 


“ mple, and q 


Aeathhil SQUARE WAVE 
GENERATOR KIT 


The new Heathkit Square Wave Gene 


cid it 


re wave opens ar 
of au b 


testing. Square wave quickly-show 
quency response characteristics ment of high 
nsating networks used in vid ults den 
rmer characteristics, et 
.. he circuitry consists of a muitivibra f t : ringt Stage ar 
tpu zc. The power supply i n 
2 SECTIONS ¢ of LC hilrering 
‘As a spuleivibe ator cannot be accurately vided to all 
ment to be accurately synchronized with when extreme 
required 


4) our ace 

The low impedance output is continuously variat tweer nd Its and r $§ 50 
simple. You'll really appreciate the wide rar { rt trument es t ‘ 
coritunuously variable. Kit is complete witt rt truct f ial d is yt 


YOU SAVE BY ORDERING DIRECT FROM MANUFAC RER—USE 


zes a full wav 
MODEL SQ.-1 
Shipping wt. 14 Ibs 








ORDER BLANK OW LAST PAGE 


Tre. HEATH cCoORAPAA Y 
-..- BENTON HARBOR 20, MICHIGAN 


OCTOBER, 1951 











Model 18-18 
Shipping Wt 15 Ibs 





Beathhil” LABORATORY 


RESISTANCE DECADE KIT 


$19°> 


Shipping Wt. 4 lbs 


AWeathhil” 


ECONOMY. . . 6 WATT 
AMPLIFIER KIT 


$125° 
* 
ia. 0695 


ithh A 


Model A-4 
Ship. Wr. 8 Ibs 


... SENTON HARBOR 20, 





Aeathhil” 


IMPEDANCE BRIDGE KIT 


Weathhct~ LABORATORY 


POWER 5s 
Limits: er KITS 


Voriable 
Variable 


No lood 
25 MA 


rere 
t read 
sue t 
Ma mM 
) Ma lode! Ps.) Ship. Wr. 20 Ibs 
Posit 1 and pilot lighs 
fo 
hed and forme, 
part 


neter 
umed cha 
> make th 


Dane 
me kit 


AMPLIFIER KIT 


her the model A 
A-OA apable of a full > Ware t 
4 faithful re 


oO A and finest ampl 


prox 


I 


nclu x 

Has two px 

1 added 6SJ7 stage ( preamplifier) for opera 

© pickup, mike input, and ether cuner or sta 

ion selector switch provides flexible switching 
Shipping We. 18 Ibs 


"$35.50 


RADIO-ELECTRONICS fo 





r 








NEW Wceathhel T.V. 


ALIGNMENT GENERATOR 


Here is an excellent TV Alignment Generat lesigned to d “ 
quickly, easily, and properly. The Model TS-2 wh n conjunct 
Oscilloscope provides a Means of rrectly alig & television rex 
The instrument provides a f ency mod i signal ering, in tw 
the range of 10 to 90 Mc. and t Mc d ALLOCATED 
CHANNELS AS WELL AS II FREQ ENC IES ARE COVERED 
An absorption type frequency marker covers fror > Mc 
— therefore, you have a simple, ¢ t t means < n 
IF's, independent of oscillator calibration 
Sweep width is controlled from the front panel and covers a sweet 
of 0-12 Mc. —all the sweep you could possibly need or want 
And still other excellent features are: Horizontal sweep voltage ava 
the front panel (and controlled “with a phasing control ) both stey 
tinuously variable attenuation for setting the output signal to ie desired kc 
venient instrument stand-by position vernier drive of both oscillator and ma 
condensers and blanking for establishing a single trace with base reference | 
your work easier, save time, and repair with confidence — order your Heathkit rat 
Model TS-2 ment Generator now! 
Shipping Wt. 20 Ibs. 


new Weathhit WAVE THE NEw 4 


A Cathhce 
AUDIO "GENERATOR KIT | /HANDITES 


KIT 


fulness. A 
h versatility, use Ps E _—_ prec 
signed with ; . % 1SiON 
pear) ic ndability in 0 ind the AG ohm Portal 
and depener wo most needed wave Milliammeter 
oq rtips — the only high qual 
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I Precision 1% 
© fesis- 


deck sy 
: ,. and the eut +4 Pe trouble fr K switch for 
y frequen . e-fre, 
. eau ermits setung the out- 4 " ve Mounting of 
‘desired level ' = Parts, specially 
he 1 sets 
ow impe rce Swit Model AG-7 battery Mounting 


high or low 
astrument for either hig to con- Shipping Wt 1s" smooth acting 


eivers 


l. Make 
Alig 





le vole. 
Uses 
t— 


a eapes fi at your hinge 
. ve 
nd the square Wa 
sit wave an t 
range switch an j plainly cali, : | 
scale give rapid ane AU pee 


shapes right 


yency 
cy selectior 





designed 
bracker, 
ohm ad 
lance load, and on control, nuaed 
h impedance ¢. 
high | pe + low impedance bakel autifyl] Molded 
i 3 ee elite Case, 


work “" Cc 
ormer with negligible e amp mete 100 micro. 
; 20.000 1 , put . Movemeng, etc 


as »— you can rcally Dc 
1 and AC Voltage 


an inimum 
300. 1000. Shippnt hn My _ 
. 
ange 0.3000 an 


10 Ma, 0.1( 
“100 
lete inst M 


righ 
lance output on hig 


sformer, metal ranges 10.39. 
jerermining 500K 

precisi con- WV. Ohms 

me Mil iampe tes ().. 

yus kit, an from com, 


wer tran 
sot ge c 
s. a complete 


lensef iy 
ng tuning coe 
ie tu in resistors in t he 
kit u 
other parts « f 1 0- 300,000 Rang 
remend :. 
A treme - Easily assem} 


ied 
1 Pictorial 


r 
uCctiOns anc j 
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BATTERY ELIMINATOR KIT 


ew auto radio repair jobs will pay for the Heathkit Battery Eliminator Kit. It's fast 


service. The voltage can be lowered find sticky vibrators or raised to ferret out 


ermittents. Provides variable volt Volts at 10 Amps. continuous or 
Ips. intermittent 
' 


Also serves as storage battery charger. A ll filtered, rugged power supply uses heavy 


luty selenium rectifier, a husky , and a 4000 MED electrolytic condenser for clean 


DC. 0- 15V voltmeter indicates output which is variable 
€ steps. Better be equipped for all types of service — it i § 
means more income Model BE-2 

Shipping Wt. 19 Ibs 
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Broadcast 
550 


Model 
Model Kit 
1600 Ke. 
10 Ibs, 


BR-1 
covers 
to 


We 


Shipping 





Heathhct~ RECEIVER & TUNER KITS for AM and FM 
—— 


Model AR-! 3 Band 
Receiver bit covers 550 
Ke. to over 20 Mc 
tinuous. Extremely high 


Shipping 


con 


Sensitivity. 


We. 10 Ibs. 





“SUPERHET 


t He rechk ies Ideal for 


TRUE FM 


Heathkit 


The Heathkit FM 
circuit in rporate 

Unuilizes & tube 
two Cid CS ‘ 


The inst 


50 receiver or a } 
 § a birnnite 
ng. All parts and « 


mait TO THE 


~ 


Model FM-2 


Ship Wt 9% Ibs 


 WEATH COMPANY 
BENTON HARBOR 20, 
MICHIGAN 
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1 installations 
1 calibrated slice 
e chassis has phon 
ing installation ir 
i step-by-step inst 
nstructt 


FM TUNER KIT 


FM-2 was 
FM teat 


FROM 


best tonal 
kM 
It amplinher 
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lesirable 


for connect 
and 


has vermier 


Stages 


SHIP VIA 





Parcel Post 
Express 
Freight 


Best Way 





Quantity Item 


Quantity 


Item 





Heathkit Oscilloscope Kit ~ Model O-7 


Heathkit H.V. Probe Kit — No. 336 





Heathkit VTVM Kit — Model V-5 


Heathkit R.F. Signal Gen. Kit — Model SG-6 





fom 
Heathkit FM Tuner Kit — FM-2 





Heathkit Condenser Checker Kit — Model C-2 





Heathkit Broadcast Receiver Kit — Model BR-1 


Heathkit Handitester Kit — Model M-1 





Heathkit Three Band Receiver Kit—Model AR-| 


Heathkit Power Supply Kit — Model PS-1 





Heathkit Amplifier Kit — Model A-4 


Heathkit Resistance Decade Kit — Model RD-1 





Heathkit Amplifier Kit — Model A-6 (or A-6A 


Heathkit Tube Checker Kit — Model TC-1 





Heathkit Impedance Bridge Kit — Model |B-1B 
Heathkit A.C. VTVM-KIT — Model AV-1 








Heathkit Audio Generator Kit — Model AG-7 


Heathkit Intermodul. Analyzer Kit—Model IM-1! 





Heathkit Battery Eliminator Kit — Mode! BE-2 


Heathkit Audio Freq. Meter Kit — Model AF-1 





Heathkit Electronic Switch Kit — Model S 20 
-1S 2 


He athkit Signa! Tracer Kit - Model 1-2 





” 
Heathkit TV Alignment Gen Kit - 


Heathkit Square Wave Gen. Kit — Model SQ-1! 














Heathkit R.F. Probe Kit — No. 309 











On Parcel Post Orders, include postage for weight shown and 
nce. (We 


nsur 


nsure all shipments 


On Express Orders, 


“ be cc 


do not include transportation charges — they 





ected by the Express Agency ot time of delivery 





Enclosed find Check Money Order for 


Please ship C.0.D Postage enclosed for 


ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE 
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With the rapid advance of airplanes, 
tanks, fast ships, and mechanized 
weapons of war, a swift. sure means of 
communication and detection is as im 
portant as are the new weapons them- 
selves. It is provided by electron 
tubes and electronics. 

So important is this area of military in- 
telligence that RCA Service field engi 
neers—here and abroad—have lifted their 
efforts to new peaks. Working with our 
Armed Forces, they install and maintain 
such communications systems as short- 


wave radio and portable radiotelephones 


They work with svstems of detection, such 
as radar. They help ships and planes 
navigate with loran and shoran. These en- 
gineers are the link between research de- 
velopme nts made at RCA Laboratories— 


and America’s military strength 


The number of RCA field engineers has 
tripled since World War IL. And they serve 
where needed, wherever an electron tube's 
military mind” can be of military use. 


See the latest wonders of radio, television, and elec- 
tromes at RCA Exhibition Hail, 36 West 49th Street, 
N.Y. Ad 
RCA Building, Radio City, N.Y 


ion is free. Radio Corporation of America 


20, N.J 


Electron tubes are the nerve ends of 
military intelligence in system 
set up and maintamed by RCA Service 


Company field engineers 


vy’ 
Practical training of military personne! 
field—is a basic 
ut of RCA Service Company's work 


ith our Armed Forces 


in classes, factory, and the 


RADIO CORPORATION of AMERICA 
World Leader in Radio — First in Television 
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Use this big Clorestat TV Control Replace- 
ment Manvel! Aimost 3000 contro! list- 
ings of oll the popular TV set models 
and chassis. You con spot the correct 
replocement for any wornout or defective 
TV contro! 

Gest of all, your Clarostat jobber hos that 
right replacement in stock. No delay 
And it fits — electrically and mechani- 
cally — without fussing or cussing. Stoys 
put, too, for a profitable job. 


GET THAT TV CONTROL 
REPLACEMENT MANUAL NOW! 
Supply is running ovt. Send your dollar 
bill and start saving time, trouble, money, 
in TV servicing. Or get your copy from 
your Clerestat jobber 


TV SERVICING 
SIMPLIFIED 


CMs, 


TV Com 
TRoy 
bani PACEmeny 





CLAROSTAT MFG. CO., INC 


* DOVER, NEW HAMPSHIRE 





IN CANADA. CANADIAN MARCON) CO. LTD., MONTREAL, P.Q., AND BRANCHES 


SURPLU 


BOUGHT & SOLD 
GOULD GREEN 


252 Greenw 
WOrth 4.8044 


NATIONAL 





Soldering fron 
CONDITIONER 


REVCO, Dept. —& 7520 Crendon, Chicago 49, ill 








Ni. e VIDEOTRON 





PICTURE 
TUBE 
CHECKER  ..-.... 


28” 





PORTABLE «RUGGED 
e ACCURATE 
” — all magneticatiy and electrostatically 
fected tubes 
J om beam current principle of test 
@ Checks electron gun for continuity and shorts 
@ Checks tubes in carton of set without removal 


AVAMABLE AT LEADING DISTRIBUTORS 
OR WRITE FOR CATALOG 


UNION RADIO CORP. 


350 SCOTLAND ROAD e ORANGE,N.J 





Amateur 


Many hams who have 
with electronic keys 
which provides a self- 
so that the keying 


be more uniforn 


Fig. 3—The self-completing dash circuit 


peculiarities of the ind 
The circuit shown in I 
uniformly spaced das 

is held down for j 
last dash. In other word 
lifted up too soor 
dashes will occur ar 
sound more like a 
dash. This will deper 
the operator, al d cor 
may be required befor: 
out with precision 


Self-completing dash 
In a self-completing 
dash will complete its« 
the key is opened too 
completing dash « 
ates as follows 
positive voltage 
closed. This charge 
ing bias applied to 
causes Vl and V2 
actuating the relay 
RY1 in series wit! 
age open and alloy 
through Rl. When tl 
C1 falls low enough V1 
relay returns to nor 
as long as its grid 
Cl) is above 
key remains close 
again and dashes 
sent 
As can be seer I 
a tap on the dash 
cause a complete 
little practice \ 
like sending. The 1 
ments, however, 
complicated, since 
contacts is required 3 
on the key as we 
post must be isola 
Some bugs are 
if gadgets have 
them in place on 
Since you must mod 
with this circuit, why 
ng the dash-maket 
utility box with the y 
the bug can be mounted 
with the paddle protruc 
front? The added we 
tronic componcats wi 
place on almost any 


end 
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New Supreme 1951 TV Manual 


INCLUDES ALL POPULAR SETS AMAZING BARGAIN OFFER 


The new 1951 TV manual has complete The new 1951 TV manual is the most re 
service material on every popular television markable value offered by Supreme Publica 
set of every important manufacturer. Here tions in their 18 years of business. This gian 
is helpful, practical, factory-prepared data size television servicing manual at only $3, or 
that will make servicing and adjustment easy the TV manuals for previous years for only 
for you. This new giant manual, as well as $3 and $2 each, are amazing bargains and 
the previous volumes listed at left, has com- defy competition. There is nothing else like 
plete circuits, alignment facts, test patterns, thom Each manual is a virtual treatise on 
response curves, service hints, voltage charts, practical] television repairs By normal stat i 


waveforms, recommended changes for im- ‘ 4 
provement and many double-spread diagram ds, each such large manual packed as it is 


lueprints. Here is your TV service material With practical facts, hundreds of illustrations 

to help you become an expert, and at only $3 diagrams, charts, photographs and expensive 

and $2 per manual extra-large blueprints, should sell for $10 

but as SUPREME special values they are 

: FIND—FIX ALL T-V FAULTS priced at $3 and $2 each. Only a publisher 
Use the — oo iy! gee cage the heap who sold over one million television and radio 

volumes (see listing a eft) to help you with all i . — vai ha <e 

TV repairs. Cuts hour-wasting jobs to pleasant ™4€Nuals can offer such bargains based on 

moments. Use test patterns for quick adjust- tremendous volume-sales 

ment, or look up probable cause of trouble in the 

pages of hints after simply observing fault in video YOuRS TO USE ON TRIAL 

picture. No equipment needed with these tests ibilies Thy P ‘ ‘ 

Or use your voltmeter and compare values wijh Be ready to repair any TV set by having 'n 

many voltage charts included ith an oscillo- your shop all five Television Manual de 

— a SS —— a scribed at left. Or try the new 1951 TV 

illustrated using test points sugges an na 7 , ‘ y P y 

inate teenie eikonal wee @ ana Gani a to oy what = amazing bargain you 

Order at our risk for a 10-day trial. Use coupon at et for only $3. Order on no-risk trial by 

bottom of page using coupon at bottom of page 


PS, a .. swe SUPREME RADIO MANUALS 


To order se ml Pubiientions T 


i948 as arier volume has ma | and Radio man, S00 Oat New 1951 Radio Diagrams 


‘ ef i 

“« fol Seaetees, iD itm Now you can benefit and save 
money with Supreme amazing man 
Most - Ofton - Needed ual scoop. This one giant volume has 
1951 all the service data you need on all 

recent radio sets. Here you have 
R, ADIO clearly-printed large sehematics 

needed alignment data, parts list 
DL AGR. (MS voltage values, and information on 
stage gain, location of trimmers, and 
dial stringing illustrations. This 
the help you need to find tough faults 
in a jiffy. The new 1951 radio manual 
is a worthy companion to the 10 pre 
vious volumes used to an advantage 
by over 132,000 shrewd radio men 


ONLY BIGGEST BARGAIN IN SERVICE DATA 


Wise servicemen know that Supreme Publications manuals 
ie ) have all the material needed at the lowest prices. For the re 














1947 ra ad a Manual Dats 


ar he 


aed Services Information 











markable bargain price (only $2 for most volumes) you are 
assured of having on hand needed diagrams and all other essen 
COMPLETE tial repair facts on almost all sets you will ever service. Every 
3 VOLUMES popular radio of all makes, from old-timers to new 1951 sets is 


NEW AMAZING OFFER covered. Select manuals wanted, see list below 
_attete the most amazing, bar THREE COURSES IN ONE SUPREME RADIO MANUALS for PREVIOUS YEARS 


coop of the year. For only $3.95 The tr of these 3 large 
(full price) you receive a co sons is THREE Aistinet urses 
ete radio-electronics course of 
tra-large, fact-packed le 
% every topie of radio funda 
Practical servicing. TV 
audio, and industrial elec 
Published in three 
bound in one per- mat > et ba a a 
lume nt a colum tains pertinent expla roe ug 2950 1949 1948 1947 1946 1942 1941 1940 1939 1926-1938 
: ‘ le agape . , SUPREME Most-Often-Needed RADIO DIAGRAMS RADIO 
Each Manual only $2 '50, '49, $2.50); 192 pages of diagrams, DIAGRAMS 
alignment eres voltage, values, parts lists, and service 240 PAGES 
hints; f 8 «11°. Te order see coupon below. PRICE $2.50 


a 
al Radio, (2 Applied ‘El 
{ K Servicing 
! ear 


thing furt 


Yours To TRY FOR 10 DAYS NO-RISK TRIAL ORDER COUPON 
camination, Use all thi "wateril a "Til 10- ys io sour own, home SUPREME PUBLICATIONS, 3727 W.13 St., Chicago 23, ILL. 


al the manua RADIO Diagram Manuals 
ee mplete io New 1951 Manual, $2.50 
“pee pan 4 New 1081 Television Service Manual $3 1950 Radic ; 2 50 
‘ eh Po on tity is Limite oe - 1950 Television Manual, $3 i949 TV. $3 1949 Manual $ 
k your pbber while your special price is still onl 1948 TV, $3 1947 Lid & FM, only $2.00 1908 PRICED 
Radio & Electronics Course, 53 lesson $3.95 1947 
AT OWLY 
I am enclosing $ Send postpaid 1946 
Send ( O.D. I am enclosing jeposit 1942 $ 
1941 
. - 1940 
Sold by all Leading Radio Jobbers he pm a 


OCTOBER 1951 1926-1938 Manual. $2.50 
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New Patents 
PHOTOCELL AMPLIFIER 


stent No. 2,548,176 
semm, Batavia, ond 
Notasone, Chicago 


Wheelce lastruments C 


Soldering Gun 


It's the newest convenience in sold- 
ering. Twin Spotlights on your new 
135-watt WELLER Soldering Gun 
completely eliminate shadows; you 
see clearly even in the darkest chassis. 
Pull the trigger of your WELLER 
Gun, heat and light come on 
together—in just 5 seconds! 


$4 


4} 


+t 


Sante nina inieind 
eee ed cecan, 


No more waiting, wasted 
current, or blind sold- 
ering. Your WELLER 
Gun pays for itself 

in afew months! 


NEW 
135-WATT 


WELLER , 
SOLDERING 
GUN 


, a 

; H x , ‘ ler feeds part of the 
Specially Designed et one. 2 oe ee 
. im Indicated | his component is propor- 

for TV and Radio Work — ys... 2% yore toning roueh 
olte or ‘ nding C is rectified and 
“I bach 1 « er control voltage 
@ DUAL SOLDERLITE—Two prefocussed spotlights i a © amplifier. If desired. one of 
completely eliminate shodows — let you see clear- th ' “ ay be reversed. Then the 
ly whot you ore soldering 4 s ‘ increases amplifier 


© OVER UNDER DESIGN—Tube construction braces sae 


tip ond improves visibility SECRET PULSE 
© S-SECOND HEATING—No waiting. Soves power. COMMUNICATION 


Pull the trigger and you solder! . 
tent No 

@ LONGER REACH — Slides easily into deep chassis, _— 2 - 907 
reoches the tightest corners. Poul Francois Morie Gloess and 
© GREATER CAPACITY—Smaller, lighter, with Lovis Joseph Libois, Paris, France 
greoter soldering capacity. rr nve ‘ ‘ t e comn at 
@ TRIGGER-SWITCH CONTROL — Adjusts heat to the 
job. Soves current—no need to unplug gun be- 
tween jobs 
@ DUAL WEAT—Single heat 100 wotts; dual heat 
100 135 watts; 120 volts, 60 cycles. Handles all 
ight-duty soldering 

See new Models WS-100 and WD-135 at 

your distributor, or write for bulletin direct 
© SOLDERING GUIDE — Ger your new copy of “Soldering 


ot revived, vup-to-dete and fully ilustroted 20-poege 
booklet of practical soldering suggestions, 


— Price 1 O¢ of your distributor, or order direct, 
- a 
- 


le Un 
When 
witched in, the 
and the rectifiers 
able from L2 
This invention 
ines like L2, each 
auxiliary supply. As 
occupies Li, E2 
permuted pulse group 
sion. When the sec 
other line, say L3, is mn 
as before by switching 
E34. 1 permutes the < 
ent manner. In the same 
fed to L1 is permuted by 
This system of coding 
that it is hardly likely ¢ 
ized persons who do not know the 


SQUELCH FOR 
PUSH-BUTTON RECEIVER 
Patent No. 2,546,401 
Madison G.. Nicholson, Jr., Snyder, N. Y 
and Maxwell C. Scott, Lancaster, N. Y 
(Assigned to Sylvania Electric Products Inc 
Receivers are easily converted t € 
squelch system. It eliminates noise and 

ing tuning. Typical component 
in the schematic. C2, R2 forr 
When the set is turned or 
high-voltage source 

Contacts A are arranged t 
when any push-button is 
tacts may be part of the butt 
some external relay added for 
the contacts are closed, ( 


w resistance 
builds 
wmal operation is 
vugh R2 
J, and Cl may 
squelch interva 


found 








WELLER 
ELECTRIC CORP. 














828 Packer Street, Easton, Pa. 











NEW WY-77A JUNIOR VOLTOHMYST WV-97A4 SENIOR VOLTOHMYST ~A 
—He ogoin ... at an mane low professional tool for efficient trouble- 
price! Includes all the features of pre- shooting of critical TV service work 
viovs models, plus greoter voltage Reads peck-to-peak voltages of com- 
range, wider frequency response, higher plex woves directly up to 2000 volts 
overall accuracy and complete elec- with frequency response flat to 3} m 
tronic operation. High input resistance 7 OC volt ranges with readings from 
on all ranges; || megs for OC, 0.2 to 0.02 to 1500. 7 AC volt ranges with 
2 megs for AC. Fiat frequency response r readings from 0.2 to 2000 peak-to-peak 
and 7 RMS ranges with readings from 
WG-264 probe not included) 0.1 to 1500. 7 resistance ranges 0-'000 
volt ranges: 0-3/12/60/300/1200. High »s : megs with center scale 10, 100. 1000 
impedance vocuum tube diode vied as . 10,000 ohms; .|, 1, 10 megs. Input st 
rectifier, 5 me = . ance |! megs for OC, 83 to |.5 megs for 
ro Saswon +~3% on OC 5% on 
' : A vsh.pull OC amplifier bridge 
10 megs. Uses only one |.5V. bottery - cult with ses se Acer sae prov ad ex 
Safely measures continuity of filaments \ ‘ cellent linearity, stability and high input 
of battery-operated receiving tubes \ . impedonce. Reads AC with OC present 
SH. S%e'W., 4/,"°D. Supplied with . and vice versa. Bive-gray hammeroid 
tubes, battery renee cable and in- 7%,"H., $%''W., 4 D. F 05 











structions. For 105-125¥, 50/60 cycles - } For 105 
AC. Shpg wt. 6 ibs $4 i . 0 60 cycles AC. With tube 
RCA Model WY-77A ° 

RCA Model WG-264 Probe $7.75 


WO-56A 7°" OSCILLOSCOPE-». pre 
cision designed laboratory instrument 
with extremely high sensitivity, sharp, 
bright trace, superior high and low fre wo-578 3" SpenLoccere. bu 
Qvuency response, three push-pull stages handle e@ every TV ond + 

of direct-coupied amplification and ex a direct-couple : 
cellent square-wave ae is vertical amp fie with 
sive new sync-limiter sensitivity of 30 mv RMS 
steady pattern on screen equency response flat 

large changes in gain signal level and trom OC to 500 kc: with 
frequency. Vertical amplifier sensitiv “ mc. useful beyond 2 m 

ity: 10.6 RMS mv inch and 30 mv/inch response with negligible t 
peak-to-peak. Response flat within 2 . shoot. Vertical input resistan 

db from DC to 500 kc; within 6 db at eS mo probe, 35 mm: with WG-2 

i mc; useful beyond 2 mc. Both amp ' 99 mmf: with WG-216A p 
fiers equipped with frequency-compen mmt. Hos preset fixed sweer 
soted and voltage-calibrated attenv Ond sweep reversal switch 
ators. Preset fixed positions for TY ; right o zht-to-left 

vertical and horizontal waveforms . e 

“plus and minus sync for easy 

lock-in of wave-forms, and line-fre 
qu y sweep and sync phasing. Vari 
able sweep frequency 3-30,000 cps. Blue 
ray hammeroid cose 13% 'H.. 7 W 
6%"'D. For 105-125V., 50 ‘0 cycles AC. 
Supplied with 7JPi CRT, all tubes 


WG-218 and WG-216A probes, cable AUTHORIZED 7 y Hage: 


and ground lead. Shpg. wt. 35 ibs probes, cable 


RCA Model ~ $217.50 € Shop ats 0 ibs Q "$145.00 
DISTRIBUTOR 


WG.-218 direct probe and cable 
217 DC probe, ohms lead ar 


Shpg. wt. 10 ibs 
RCA Model WY-97A 





troces 
ative synchronizing 
of waveforms. 60 




















RADIO WIRE TELEVISION INC. Dept. JJ 
Lafayette Radio 


New, big 1952 Lafayette Catalog is 100 Sixth Ave., N.Y. 13, N.Y. 

valve-packed with thousands of ra- Please ship the following 

dio, television and electronic parts 0 WV-77A 2) WY-97A [2 WOS7B 0) WO-S6KA ( WG-264 
.. . PLUS an up-to-the-minute High 
Fidelity Section with the lotest av- Enclosed $ 

dio equipment for custom installo- 0 Send additional literature on 

yng —_ pba Ay y eats © Send FREE Lofayette Catalog. 

coupon today 

Make sure te visit your nearby 

salesroom — you'll save time and 

money. 


Hadio Wire Television lue. 


<= 
NEW YORK 13, N. Y BOSTON 10, MASS NEWARK 2, N. J BRONX 58, N. Y 
100 SIXTH AVENUE 110 FEDERAL STREET 24 CENTRAL AVENUE 542 E. FORDHAM RD 
REctor 2-8600 HUbbard 2-7850 MArket 2-1661 FOrdham 7-8813 
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Radio-Electronic Circuits 


VARIABLE-SELECTIVITY I.F. IN COMMUNICATIONS RECEIVER 
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Radie-Bicctrenic Circuits 


substituting a double triode for one of 
the triode amplifier in the am 
plifier circuit. 

The controls two 5-position 
double-pole rotary switches. These con- 
trols switch in the resistors and capaci 
tors which determine the if 
the circuit. The switches, R-C networks, 
and associated leads must be kept short 


tubes 


are 


response 


to avoid hum and feedback difficulties 


VOLUME EXPANDER 
of 
amplifier 


The commot volume 
expanders incorpor 
stage in which the gair 
the peaks of the signa] voltage exceed 
a predetermined level. This type of cir 
cuit is a variable-gain expander. An ex- 
pander of the variable 
output type is used in the Masco model 
MA-10EX amplifier. This circuit is 
shown in the diagram 


most types 


ate an 


increases when 


constant-gain, 


6SL7-GT(2) 
AF Ane 


“ry AvP — 


») - OC 


, 260 AF AMP 


3 
Ip2 TOA 
a+ 


1 Ot 

















The signal applied to the radio input 
is amplified by the first a.f. amplifier 
V1, and by the expander amplifier V3 
The output of the latter is rectified and 
applied as negative bias to the grid of 
the d.c. amplifier. The d.c. amplifier is 
connected as one leg of a voltage divider 
which receives the full output of V1. 
This voltage divider shown at 
where the internal resistance of the d.c 
amplifier represented by The 
voltage across R2 is applied to the grid 
of the second a.f. amplifier V2. 

When the bias is low, R2 is low 
only a small percentage of the voltage 
developed by V1 the grid of 
V2. The output voltage and the effective 


>») 
te 


Is a 


> 
Is ve. 


and 


reaches 


value of increase as the bias voltage 


High in quality .. . yet low in price 
.. - General Industries’ Model 250 
Tape-Disc Recorder Assembly meets 
every need for an all-purpose 

sound recorder. It is simple to 
operate, foolproof and dependable 
—built to the same high quality 
standards which identify all 

GI Smoeth Power phonomotors and 
turntable assemblies. 

Now is the time to investigate the 
tremendous profit possibilities 
offered by this versatile 

recording assembly. Write today for 
catalog sheet describing both 
recording and playback features 

of the GI Model 250. 


The GENERAL INDUSTRIES Co. 


For thme Enietiainmernd Unite 


Model 250—TAPE-DiSC 
RECORDER ASSEMBLY 


Suggested amplifier ci 


ceil and com 


plete amplifier parts list is contained 
in a comprehensive service manua 
which accompanies each unit 


Department C + Elyria, Ohie 





increases. When the bias is high enough 
off the d.c. amplifier, 
proaches infinity and the grid 
receives the full output of V1 

In 


control 


to cut 


this type of amplifier, the volume 
for the 
ume with the expansion ¢ 
turned down, then the 
is turned up to the point where 
expander cuts In on 
The advantage of this type over 
variable gain type is especially 
n the transients 
pulse remote 
and ri 


set desired average 


vol level n- 


trol expansior 
control 
the volume peaks 
the 
noted 

reproduction of 
might trigger the 
type tube usually used, 


or hangover might result 
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A RADIO MOTOR 
EARN $10,000 
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Radie-Electrenic Circuits 





PULSES FROM A CRO 
ILLINOIS Gkracrors” se generator don't ove 
of “Time Tested Quality” 


For Every Electronic Application 


eventeen years of production experience, making 
r ns of quality capacitors, has created this com 
plete, outstanding ILLINOIS CONDENSER line 
There's a full Jobber line of capacitors for every TV 
ond radio replacement purpose; capacitors for the 
ntire electronics industry—capacitors that meet the 
highest standards of dependability. 
This engineering and manufacturing experience 
enables ILLINOIS CONDENSER COMPANY to 
meet every demand for new capacitor types, 
whether for peace or defense applications. 


Write for catalog or tell us your needs. There is 
an ILLINOIS ELECTROLYTIC CAPACITOR exactly 
suited for the job—a capacitor of “Time Tested 


Qualit 
ywuality When the defl 


ced to ground ‘ 
off in three dit 
vy to DI and 

7 bala ed output 

ILLINOIS CONDENSER co. nttcse- a gg cs 6 


vround (of the 
616 NORTH P STREET « HICAGO 22 
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reversed by inter 


1 and D2 
EXPORT DIVISION: 15 Moore St., New York 4, N.Y. U.S.A. ; The phn mat 


CABLE ADDRESS: “MINTHORNE™ pu by differentiat 
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4 second stage 
rapidly decaying pul 














The time constar 
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se wave. For 
should be 
However, 
a weak pulse 
lium frequencie R 
« and C may be .i 


ADAPTER FOR SLAVE SCOPES 


Pt | hools, radio and 7 \ 
and lecturers often use 


FOR TUBES UP 
TO 14° RECT. 
First LOW-COST TV Re 
ver Kit completely 
engineered exclusively 
by H MASTER Fe 
b P 


htweig 


to display waveforms 
ht i) many instances, ¢ 
f the audience is seated 


sible to clearly obse1 


‘ 
Model 5116 $89.50 


- tched he screen. In S 
TUBE with eoch 4 
4 $16.25 te describes an 
* signals from 





FOR ALL TUBES 
12° Rd. to 20° Rect. 
b test od ei 
¥ Kits jeve pec Dy 
TECH MASTER 
Mode! 630019 (De 
ne e t " 
ponents assembied 
Re e Price $159.50 
Mode! 630819 (Stond 
embied 
Re e P e $154.50 


eaker and pix tube mounting bracket Kine, wire and sot 


CONTACT YOuR. JOBBER or write Dept RC 10 tor /ifercture 


nto other 


tegic points throug! 
- 
4 te t adapter shov 
TECH -MASTER is 
more leading Tec? Moster ‘ = two cath vd “ 


at it i¢ 
hove built Televisic . 
PRODUCTS co. a a then ony other [ele the signals from the 


Pee re. me ee zonta deflection 
vw and feed the 
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Radie-Electrenic Circuits 


horizontal in 180 ohms. Tests proved that 
scopes amp cord up to 75 feet long could f 

The input termir » adapt the signals to the 
connect to th itt ut affecting the waveshapes 
After the slave 
isted for gain, 3 
| Z sition of the trace, they will fai 
ohms or more) minimizes loading of the 


yreedir 


remote scop 


rontal and ve units hav 
master scope 


ed t 


e cathode lowers (2 me 


ally ad focus, 
ance of th 
eproduce the master scope patter 
amplifier grids. The output ir when gain and 


pedanes 


sapproxin 


sweep master ¢ 


if the cathode f ats are vaned 


SIMPLE ELECTRONIC BUG 


Most ch 
luce automat 
are either 


semia ne ‘ “"y ‘ pro 
as dots 


cumbersome mechanical gad- 


can be varied by switching in additional 
across Cl and C2. A rotary 
switch can be used for this 
RY1 should pull in at 1.5 ma 
Its coil resistance should not 
high that the total resistance 
vhich — 


dashes as wel capacitance 
wafer 
gets 


which 


multivibrator-type circuits telay 
high- and low-voltage less 
supplies and a number of resist: and 

capacitors. A novel ¢ 


require 


lectronic buy —, 


pe | ae om © 


Maga gine 


uses only two relays, two capac 
resistor, and a gas-filled diode 
described in Short Wa 
(London, England) r 
shown in the diagra 

The tube used in t 
was a CV iss 
tube whicl s not 


one 


type 





ountry. It is sor 
} VR105. Its 
starti 
Normal workir 





uf 
Maximun 
Maximum catt lube 
type 


The circuit of the electronic bug 
Average cath« can be an 0C3/VR105 or similar 
Mir imum 
The circu i 
st of the Q a level below that required to operate 
egulator t 1. This relay Advance 


1200. o1 


cat} 
' he mad ' great enough to limit the 


may be an 
The 

S.p.s.t., ad 

the app 


minimum 


equivalent 
any 


The circ 


c. voltage may be 


operate at 


the ihe vou n ¢ y Voltage wit a 


than the mini n tir 4 r ' Wits 
lired for 

itage app 

made by f 

automatic key 


supply voltage tl , the 1 y be mod 
‘ osed contacts " } ’ st ! i 1 mm 
R1. This voltage 
if the throug 
When the key pada 
right, the cathode 
turned to ground . e ¢ a 
cuit. When the tube 
rent energizes the il « tY1. thus vhile th f 
the batteries usuall ised 
and applying power to or this purpose. However, the variable- 
ing relay RY2 g., SEL 7) Sm 
Cl throu e 
of RY1, and the internal resistance 
the tube. The discharge continues 
the current drops below the hold-i 
rent level of ay. RY 
and Cl again charges to the 
voltage of the diode. If the key 
pressed to the right, hain 
will until 


tube 
TV ALIGNMENT BIAS PACK 

Most TV manufacturers specify that 
small fixed d.c. bias voltage must 
applied to the a.g.c. line of the 
‘ l circuits are being aligned 


be 


set 


pening norma are 


“* 





discharges dost 


row 


2sn ou 


bias pack described in Strom 
Current Dlashes ‘ 


+ 
UL ____ + 








the rel 





voltage 
berg-Carlson’'s 
t handy substitute for bias 
centered bn TV benches 
of the pack is shown. 
The 
cathode — original models were replacement ur 
the Vo 


batteries 
The cire 


on 


be sent the key is sy service iit 
again. 

Push the key to 
dashes. One side if 
of the 
nected 


Cl and 


the 


C2 and the 


left to make power transformers used 


tube are simultaneously cor 
to B-minus. In this 
C2 are tr | 


for 1tOhmyst, but you can use : 

lost any small power transformer 
which will deliver 75 to 120 volts d.c 
capacitance R-t into the filter. Values of the component 
constant of the reuit e pol are not critical. 
RY1 holds ir } 


dashes 


position, n 


parallel. The added 


increases the time- 
Substitutions can be 
where 
make 


made freely as long as the unit d 


i.c. with negligible ripple ar 
if a dot 

The value of 
experimentally 
in the R-C time 
by the fact 
varies as a 


through it 


varied over th 
refinement w 

s the additior 

ross the output tern 
the resis fairly 
minimize circuit 


suld Nave 


The 


end 
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(BEFORE NOISE PICKUP) 


\oa 

- \S 

TACO ANTENNA 
AMPLIFIER 


Amplifies 


antenna — does not amplify noise 





only the signal from 


pickup as ordinary boosters do 
Operates completely automatically 
Relay turns amplifier on when re- 


ceiver turns on 


Single 


signal 


300-ohm line carries both 


and power. No extra wir- 


ing needed 
No special wiring at receiver 
ASK YOUR 
TACO 
JOBBER 
FOR COMPLETE 
INFORMATION 


mA €) 


TECHNICAL APPLIANCE CORP. 
SHERBURNE, W. Y 


TV, FM, and AM Antennas and Antenna Systems 


In Canada: Stromberg-Carison Co., Ltd., 
Toronto 4, Ont. 








Try This One 
COMPENSATED SCOPE PROBE 


O*SERVICING 


45 


A NEW BOOK ON RADIO TUBES! 


RADIO TUBE FUNDAMENTALS—No 
Just off the pres 





TWO TOP FLIGHT $1.00 BOOKS 


HIGH-FIDELITY TECHNIQUES 
' ‘ j 


MODEL CONTROL BY RADIO 
No 43 No. 42 
Garson ak ols 
The physical layout of the compensated 
probe is shown at a; the schematic at b 


ne specia 


Probe consiresites 


THREE IMPORTANT 75¢ BOOKS 
ncian the way Bend the so 


PUBLIC-ADDRESS GUIDE—No 
‘ ra at A w ers 
i : anal nst he socket mounting 
THE CATHODE-RAY OSCILLOSCOPE—No. 40 | y_m tor 
t ¢ « TV M 
w the t 20 t shield and 
LOO 000 


PRACTICAL DISC RECORDING—No. 39 


ach 


9 POPULAR 64-PAGE BOOKS — 50¢ EACH 
HANDY KINKS AND SHORT CUTS—No. 29 arie with pow 
RADIO mactnowe CIRCUITS — No 34 


No. 30 


NK USUAL PATENTED CIRCUITS 
AMATEUR RADIO BUILDER'S GUIDE—No 


DIO QUESTIONS ANSWERS—No. 31 
RADIO TEST INSTRUMENTS—No. 36 


ADVANCED SERVICE TECHNIQUE—No. 32 Y 

HOW TO BUILD RADIO RECEIVERS—No. 38 

AMPLIFIER BUILDER'S GUIDE—-No 33. | perate 
fas 


THE GERNSBACK LIBRARY T aiamia dial i 
SEE YOUR DISTRIBUTOR OR MAIL THIS COUPON TODAY ak Wr sone connnaieiel 
. INC. Enclosed is $ for which please send ' the : gr a ;~ ro r ; h 
the books checked below should not be used ir 


| RADCPAFT PUBLICATIONS 
; me postpaid 
D 36 
is requl 


; 25 West Broadway, New York 7, N.Y 
O 3 [) 32 C) 33 
response 1 


oY } 35 

Oo Oo J 45 Special component 
socket ( ag 1 

(31-6480-3), 2—tube shield (5¢ 

FA3), 1—resistor (66-5104340), 

1 Ph 


resistor (66-4109840) 


iceman 


RADIC-ELECTRONI 


Serr 





Try This One 


_— LEAD-IN BREAK 
TV les nm ten deve 


A challenging answer 
to low cost, wide-angle 
high fidelity reproduction 


Diffusicone-12 is a newly 
115-volt 


seit the plug 


engineered speaker with 

exclusive dual concentric 

cone design, which diffuses 

ss tl gaps and deve : ‘ the normally beam-like high 

gh heat to burn the plastic insul: frequencies, Results in excep- 
n. The break can then be spotted by 


i current 


: tionally uniform response 
rection The breaks should 
oe nr hou : assures full range reception over 
eaned, soldered, and taped to restore 


the entire listening area 
rmal service A/tred Huntingtor & 


BANDSPREAD CAPACITORS SK <* pp 


: , \ Write todey for Bulletin 62N73 
If you are building a communications ’ 2 — address inquiries to Desk 69 

receiver and are wondering what to us 

as a bandspread capacitor, try using an 

FM tuning capacitor. These 


L ' 

s/\ 
W/ 4 

have capac \/ 

itance ranges which are just right for 


ne 
bandspreading. They are available in 

two- and three-gang types which are é 

less expensive than other ganged capac 

itors of similar size and construction 

ch | On } 


artes wm Cohr 


wba Engineering Achievement of UNIVERSITY .ou0S t= — 
STRIPPED SCREW HOLES Kensico Ave White Plains, New York 
rhe next time you have ‘rouble tight 

ening the back on a receiver vabir 
cause the wood-screw holes are stripped 
piece f small-diameter 


ito each hole before 





The original 
ld ecucely Thi 
possib 


" i iaryer 
eatinghouse Service Hints 


sarrapeliany! ven OPEN en 


a series 


It 
ai 


for emergency communications 


SED BY HUNDREDS OF MUNICIPALITIES FROM BOSTON, MASS., TO ALHAMBRA 


POLICALARM MONIteRADID 


5 Models For All Systems 
6 VOLT MOBILE 
m.51 

I think you have a receiver that is well Yossie a 
built, and I see no reason why it should not 
be in demand by all public works depart 
ments that have a transmitter available.” 


‘8. L. Grant, City Manager, Winchester, Virginia . 


Fined Frequency 
m both bond: 
115 WOLT Ac. eC 
Users of FM 2-Way Radio Communications pR-31 
uneobie 30-50 MC 
equipment throughout the entire nation, find . wae r 
Polic-Alarm and Monitoradio a welcome in- Veneeble 152-163 me 
- =e AimC RAFT 
novaion to low-cost mobile communications an.t 
j radio . Ass Tuneoble 108-132 mC 
a > | 115 Volt AC.OC 
Rtec For Complete Information: See Your Jobber—Or Write Us Today 
7) 
hia Se Sees otal tak mak RADIO APPARATUS CORPORATION 


« eames 55 N. NEW JERSEY ST., INDIANAPOLIS 4, IND., PHONE: ATLANTIC 1624 
OCTOBER. 1951 
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Replace Your Old TV Aerial 
With The NEW Snyder 


360° MOTORLESS 
TV AERIAL 


SAME CLEAR PIX 
AS MOTOR ROTAT- 
ING AERIAL SYS- \ 
TEMS COSTING 
TRIPLE THIS PRICE! _ 


on 40357 


ax 59 


$16.95 


ORDER STACKED ARRAY MODEL 
For LTA FRINGE AREAS 


CTIONS rather treated 





Order from Dept RE-10 of call Mulberry 2/34 
WRITE FOR FREE F Yt BULLETIN 


HOLESALE 


RADIO PARTS CO., Inc. 


31) W. Belt 


BALTIMORE 1, 





more S$? 


MD. 


TRAIN QUICKLY! 
OLDEST, BEST EQUIPPED 
SCHOOL of ITS KIND in U.S. 

I Young and Older Man 


START NOW—PAY LATER 
Spectal plan for men oa 
CL APPROVED 


FREE BOOK ‘Solow, cones cant 


8 w cooKE 
| COYNE Electrica 


! 
| NRA 





Question Box 


ADDING CARBON MIKE TO HI-IMPEDANCE PA INPUT 


a carbon 
to an ampli 
edance 

Add 


d connected 


input 
parts 


can 


CORNER SPEAKER CABINET CONSTRUCTION DATA 


single-speaker yste 
f 


able-frequency a 


the amplit 


» controls 
or a.c. vVoitmeter 
» the crossover net 
vil. Plot the voltage 
varied 
The 


frequencies, If the 


n the dia- trequency 
‘ “ through 
Inc. It is de- 


a pair of 12- 


200° eveles voltage 


equal, place a movable 
behind the port and var 
-— eakers are ntil the peaks are of e 
determined vhich 
have Average perir e 10 and 


nd 15-inch 


you 
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GE THYRATRON FG-105 


Brand New MERCURY RECTIFIER 
"318.95 


4 


While They Last 





12SK7 
12SL7 
12SN7 
12897 
12SR7 
12Z3 
14a? 
1486 


22 6SL7GT 
20 6SN7GT 


et tt tt 


“———. 


Ha tw ww 
io ° ° 


(80 12SJ7 
WILLARD 2-VOLT STORAGE BATTERY | 
So ae 
WILLARD MIDGET 6. STORAGE BATTERY 


249" Diva. Uses 











one ayeer sorrs Garrerv Wpaevecnres 
ame ba yuart 
‘ tw Hermet 
. 





7-PRONG 2-VOLT RADIO visRaToOR 
table and Fa els Keplacement 95 
$1. 


Please in rder Saiance 
c bd ° miniiaum onen 33 00 Py ' “Sn ipmonts foe 


$5390 











Our Warehouse 
Bastttere 


1 en 
hat | RADIO PARTS SERVICE 
53 VESEY STREET - NEW YORK 7, KY. 


Staeerec 


OCTOBER, 1951 


Question Box 


_ftARD- TO. FIND COMPONENTS 


q ‘ cy ch 
* specihed as the 
generative det 
('3-Tube Ree 
n the Decembe 
radio parts de 
lf am crazy « 


e rated 


of diagrams 
tifier wor 
transtorme 
chase one of thes 
er supply, 
? 


sone yerr 
P ansformer costing wn 
£10. Can you give me the man 
and stock nuwbe 

chokes and isolation 
FR. Vicksburg, Miss 
nductance (1,000 
audio chokes have been 
for the last few years, but you 
may be able to find one still on the 
shelf of some dealer. You will probably 
have better luck if you ask for a Stan- 
cor type C-2300, Thordarson type 
choke having an in- 
approximately 250 
when the 


Ss nwante 


High 
more) rather 


scarce 


T20C50. or any 


ductance of henries 
current through it ts 
You can also use the 
interstage a.f 
connect the 
series. 


or more 
5 ma or more. 
secondary of an trans 
former or you car primary 
secondary in 
Jobbers are just beginning to stock 
half-wave type 117-volt power 
transformers, but you can obtain them 
Among them are the 
(120 volts, 50 ma, and 
6.3. volts, 1.5 amp.), Thordarson T- 
22R12 (120 volts, 75 ma, and 6.3 volts, 
1.5 amp.), Stancor PS&8415 (125 volts, 
15 ma, and 6.3 volts, 0.6 amp.), and 
Triad N-51X (115 voits, 3.25 amp. ap- 
prox.) These are actually satis- 
than straight isolation trans- 
which are hard to get in the 
medium-price range. 

If you cannct find any of these trans- 
formers, you can connect two duplicate 
filament transformers back-to-back as 
an isolation transformer. 


and 
small, 


in several brands. 


Merit P-3945 


more 
factory 
formers, 


low- oO1 


ADDING A RECORD PLAYER 
? Please print a diagram 
how 1 can 
Zenith 8GO005 Travsoceanic portable re- 
ee A. G., New York, N. Y. 
. It is comparatively simple t 
cr) sta 


showing 


connect a record plave rtoa 


add a 
ickup to your receiver. If you 
do not care to add a phono-radio switch, 
merely connect the pickup the 
yutside terminals of the volume con- 
trol. If you want to do a real job. add a 


across 


7 ont ae 
TRANS 1 TOP 4 
RN 


i 
' 
' 
| 
' 


hearies or 


ARMY — NAVY — 
AIR FORCE — MARINES 
Here's Help! 


PY SIINOYSIITI O10VE - 
¥008 ONVH O3GIA 


ET AHEAD FASTER IN 


RADIO 
TELEVISION 
ELECTRONICS 


7) 


ana 

1800 
? ind data 
tronics completely 


pictures, drawings 


Written by the Boyce-Roche 


electron: 


manuals for the U. § ( 


SPECIAL OFFER — Save Two Dollars 
Send for both books together and get them at the 
special combinotion price of only $12.00! 
os > MSCIROINES HANSSOOK 
instructs ind reteren 

it ele 
plier syste 

test ¢ 7 


‘ Data Se 
vioto HANDBOOK 


ides complete 


plete 


phases with full sections on 
sion receivers antenna 
ming. pattern interpretat 
how production and ¢ $ 
SEND NO MONEY —10-DAY FREE SXAMNNA TION 
COUPON | Good only while special comb ination ofe 
Prsoscssecasencnseucousconeny 
POYCE-POCHE BOOK 
CALOWELL 50, NEW JERSEY 
s ( ) Bot 
) Rad 
‘ ) Vide 


SAVE POSTAGE. We 
e Mone 


back 


Roe ee eee eee eee 
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RADIO AND ELECTRONIC MANUFACTURERS 


* INCREASE 


YOUR SALES 


a EXPORT YOUR PRODUCTS 


We can export your Radio and Electronic merchandise and handle all de- 


tails. 


Call or write us for information 


JAMIN INTERNATIONAL CO. 


8) importers & Exporters 


50 Broad Street 


New York 4, N.Y. 


HAnover 2-4196 








Trained men always welcome in 


RADIO + TV + ELECTRONICS 


higher pey—in minimum time! 
t CRI we : 


SEND FOR ILLUSTRATED FREE CATALOG 
” t t ait 
t Act 


CAPITOL RADIO ENGINEERING INSTITUTE 


An Accredited Technical institute Founded in 1927 
Dept. }010C, 16th & Par 


Rd... N.W., Wash. 10,0.C 


$§2,000.00 
AVAILABLE 


TO BUY NEEDED SURPLUS 
ELECTRONIC EQUIPMENT 


Top Dollar Paid! Send description 
and asking price. Prompt replies 


ondition 


- | 
URGENT! NEEDED AT ONCE: 8C-6!! or | 


8C-72| Handie-Talkies Complete units or 





WEST REGION ELECTRONICS 
1437 S$. Norton Ave., Los Angeles 19%, Calif 














GREAT SCIENCE FICTION 


Listen 


so outstendingly achieved.” 
LEE DE FOREST, Father of Radio. 


F tty years ago, Hugo Gernsback, Father of 
Mode Science tion, in this book RALPH 
124C 414, predicted and described in startling 
detail radar, the learn while you sleep method 
televised operas, plastics, night base 
b biced transfusion, wire recording, micro 
flim and a host of other scientific achievements 
a syodreamed of in 191! —but part of everyday 
fe today 

a of these and scores More, not as yet realized 
sre found in his remorktable prophet boot For 
sbock s prophesies are based not on 


telewis 


Huge Ge 





“NO BOOK in two generations, 
taken to do what Hugo Gernsback in the first decade of our century has here 


HUGO GERNSBACK’S 


NOVEL IS MUST READING 


no book since Jules Verne, has under- 


fantasy but on the log 
nhed + anne facts 
RALPH 124C 41+ is the first and most remork 
abie true science fiction novel ever written! A 
whacking good adventure story that takes piace 
n 2660 AD—but it is far more than fiction 
To technically minded people, RALPH 124C 41+ 
5 the most complete and accurately documented 
catalog of scientific prophesy ever published It 
was Originally wriften in and published in 
book form in 1925. Now, because of its tremendous 
> accurate scientific pre 
t has Deen reissued in a 


Projections of estab 


VernsDocks writings were the spark that 
started many of today's top radio engineers and 
scientists on their = ay. Now again, this new edi 
tron of RALPH 124C 414 may well be the 
mspiration for a new generation of pioneers of 
science 
KALCH 124C 41 & is the & book y hovid 
eoda der your copy now, only $250 postpaid 
Tne supply is limited 


RADIO PUBLICATIONS 
25 West Broadway New York 7, N.Y 


MAIL THIS COUPON TODAY 


: RAD'O PUBLICATIONS 
25 West Broodway, New York 7, N.Y 
pentiemen 

RALPH 124C 41+ postpaid 


tance of $2.50 is enclosed 


ZONE STATE 








Guestion Bex 


phono input jack an 
switch. The diagram sh« 
the first a.f. amplifier 
phono-radio switch, break t 
the point shown and in 
and phono 


heavy circuit lines 


UNUSUAL TV TROUBLE 
if P 


> Recently 1 


input lead 


tapped 7 

and van a length of 

to the FM receiver. The 

was fitted with ai 

could he disconnected 
1 tried, the FM 

cell and the TY 

Whe 1 pulled the p 

the lead from the FM 


on channel 4 dropped t 


formance on other che 
ma Can you erplat 
condition ane 


dD. ¢ ( 


peculiar 


remedy it? 
Ohio 
A. From the 


conclude that 


Ort cmmal tassel 

van 

nF f ' 
+ ° 


informat 


given, we 


THIS SECTION BECOME 
TRAP WHEN OISCONN 


from the lead-in 
set is an odd 
wavelength 
me. Thus, 


ed from the set, 


long 
when t 


a one-quarter wave 
across the TV lead-in 
a very low 


impedance at 
frequency. The drawing s} 
dition as we visualize it 
Try shorting the pin 
gether. If this 
get a matching socket and tic 


clears Ip 

ts tern 
nals together. Use this to short-cir¢ 
the line when the FM set is not use 


V-BEAM TV ANTENNA 


m interested 2 ‘ 


> 
. # 
beam antenna described 


the July, 1951, 


I want to know if two 


IRR hut 


solutely necessary. If 
with a single hooste 
the set or at the ar 


Wis. 


Sheboyaan, 


A. According to the au 
the booster at the 
sate for the loss 
match 
and the 
ean probably 


substitut 


anter 


betweer 
s00-ohm tra 
obtair 
sults by 
length matching 
at the antenna. The 
inches long. It may 
spaced 2! 
center Connect one er 
to the antenna termina 
to the 300-ohm 
between the 


lead-in 
lead-in 
fringe areas or when try 
tions. —end 


RADIO-ELECTRONICS 





STAN-BURN 


CONDENSER SPECIALS 

bY So GUARANTEED 
Staa 062-600 Stan Bure 
Stan 005-600 Stan Burn 
Stace 005-6000 Stan Bu 
Stan 
Stan 
Stan 
Stan 
200 Stan 


00! .400 


150 Stan Burn 
50 Stee Bure 
50 Stan Burn 


r€ 
aman 
50a 39 
Bure 40 





HASSIS— 129.50 
CATHODE RAY TUBE SPECIALS 
$19.95 !7BP4A 
i945 20CP4 
19.95 soapea 
33 thy 
39.00 
26.00 
SreAxeS SPECIALS 


4x6 


430-— K2— Famous make 





Single ion traps 
Double ion traps 





io PM 





ANTENNAS 
« mast 
b v. lees mas 
Chimney Mounts -| 12 


strapping 
fT. 





transmitting types. and all elec 
wipment at lowest prices. Send “s 
list of eer r jueets fer quantities and oriees. 
witt 

OB, New Yor War 


: Write for our retest orice Yet te Dept. RE-10. 
RADIO and 


STAN-BURN ssz2scz. « 


THEATRE 81D 


1697 BROADWAY * NEW YORK 19, NY 


BUY ON SPECIFICATIONS 


and tops in value, you'll buy the 


TWIN-TRAX* TAPE RECORDER 


"Choice of Engineers Everywhere" 


Compare the guaranteed specifications 
of a Twin-Trax Tape Recorder with any 
other recorder in any price class. You'll 
find that Twin-Trax gives you more fea- 
tures, better all-around performance and 
mere value for your money. 

Complete specifications, performance rat- 
ings and direct factory prices in our 
catalog 5109. Send for it today. 


AMPLIFIER CORP. of AMERICA 


New York 13, N. Y 





TELEVISION RECEIVER—S$1.00 


instructions for buliding your own television 
6 11*xlT* of pictures, pictorial dis 
rift Faber en 17*222" complete schematic 
Segren . ‘aaone Also booklet of ath ig om vag 
instructions, oulnep ae resistance tables 
shooting bintes. for $1.00. Write fer tes Be 


CERTIFIED TELEVISION LABORATORIES 
Dept. C, 5507-13th Ave., Brooklyn 19, N. ¥ 











OCTOBER, 195! 
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ELECTRONIC LITERATURE 


Any or all of these catalogs, bulletins 
or periodicals are uvailable to you on re 
quest direct to the manufacturers, whose 
addresses are listed a the end of each 
Use your letterhead—do use 
postcards. To facilitate identification, 
the issuc and page of Raoio- 
Ecectronics on which the item appears. All 
literature offers void after six months 


item not 


mention 











SCLDERING GUIDE 

\ 16-page booklet, National 

of Standards Circular 492, discusses 
con ised and procedures fol- 
lowed in solderit Available from U.S. 
Government Printing Office, 
on 25, D. C. Fifteen cents 


Bureau 


positions 


TRANSFORMER CATALOG 

Stendard Transformer Corp.'s mid- 
year catalog lists the complete Stancor 
line. Iliustrations show each mounting 
type in detail. 

Available from the Standard 
former Corp., 3580 Elston 
Chicago, Ill. Gratis. 


Trans- 


Ave., 


MAGNETIC TAPE BOOKLET 

An illustrated booklet, Form 2J8024, 
describing new magnetic tape record- 
ing equipment for professional broad- 
cast use, is being releasec by RCA 

Available to broadcast engineers re- 
questing it on letterhead from Engi- 
neering Products Dept., RCA, Camden, 
N. J. Gratis 

SOLDER CATALOG 

\ 36-page booklet being distributed 
by Federated Metals lists types, appli- 
cations, and distribution of 

Available from Federated Metals 
Division, American Smelting and Re- 
fining Co., 120 Broadway, New York 
N. Y. Gratis. 


solders 


PARABOLIC ANTENNAS 
parabolic antennas of; The Work 
Associates are listed in their 
Photos and specification 


The 
shoy new 
catalog 
included 


are 


Available from The Workshop 
ates, Division of the Gabriel Co 
Needham Heights 94 


Asso 


Grati 


Meme - REPLACEMENT GUIDE 

has just been published 
complete line of v 
cross-reference 


guide 
bra 


infor 


lable from 

the Jz 

Rockwell 
Gratis 


distributors or by 
1036 
Chicago 18, II! 


nes Vibrapowr Co., 


Ave 


ASTATIC CATALOG 
catalog No. 51 has been 
the Astatic Corporation. 
up-to-date price list is included. 
Available from the Astatic 
Conneaut, Ohio. Gratis. 


Genera! re- 


An 


leased by 


Corp., 


MANUALS ANU TEXTS 
The spring, 1951, catalog of John F. 
Rider includes a complete listing of the 
company’s texts and manuals. Avail- 
able from John F. Rider Publisher, | 
Inc., 480 Canal St., New York 15, N. Y. 
Gratis. 


Washing- 


or the complete 
training all 3 books 


..-pay while you learn 


These three really great oo 
make it eaty for ¥« 
for televition—of obs« 
mum cost. No lessons ¢ 
for! No wasted time 


ute min 


wait 


h book is on 
understand 
phate of 
three te 
spe 
an hel 
gge 


ess of your 


Read singly, eac 
authentic ecty -to 

guide to an esmsentic 
modern TV. Add a 

gether ond 
cialized training that 
you win better poy, o b 
job or even a bus 
own in the fastest-growing ir 

dustry of o 


you ho a 


 — 
i—FREQUENCY MODULATION 


This great, 448-poge book with over 300 illustrations 
provides up-to-the-minute training in the circuit sys 
tem by which TV sound is transmitted. You leo 

all about FM theory. circuits, transmitters, receivers 
mobile units tuning indicators. antennas, test equip 
ment, alignment, service, etc. Price $5.00 separately 


2—TELEVISION SERVICING 


After studying this great book 
most puzzling TV service probiems greatly simp 
You work better faster—more profitably! Act 
ce caste histories make things amazingly e 
Ilivstrations explain details ster step. Subjie 
range from testing. repair and cor nent reg 
ments testing " ture earity 
eception ce) e dat nd 
e $4.00 wher sed ser ately 


3—TELEVISION ENGINEERING 
This 700 Pp 1ge book 
manufacturing. lab o 


| find even the 
fied 


you 


serv 


antennas 
nge crea 
others. Pr 


to tr 


many 


vide y 


advo 


YOU CAN'T LOSE on this offer! 


Reod this famous RINEHART TV LIBRARY for 
doys before y te Je! 8 ght singly 
packed books st $1650 Under this offer y 
$1 and hove the privilege of paying 
nstaiiments 


these 


easy 
while you use the books. Use « 


Dept. RE-101, RINEHART BOOKS, 
Technical Division, 
4 232 Madison Ave., New York 16, N. Y 


INC., 


NEHA 
‘ *TRER EXAMINA 
want, & w « 

the *, wil 

special pr 


1 woTe any these boots may be bought separate 


“eo ine cated for each 
Name 
Address 
City 


Zone. State 


= employer 
oe ce es ee eee 
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TUBE SHORT TESTER 
A new dodge in « 
layman appears 
and open tester fo 
advertised for sale 
pwhners 
Circuitwise the 


INSTALL PENN TY AME lit-volt circuit. A 7 


} 
hia-VOl circul 


ANTENNA MOUNTS... soir at uae ain 


pair of partly ins 
tne circuit when bre 
pa ap BASE } lighting the lamp 
MOUN als The ingenious part 
the is ards supp 
Built for heavy duty a care ao 
flat roof installations 4 *% artly pertors 
mount secures masts y the be to be tes 
from |” to 2” with ex 
clusive locking beor- 
ing. Special tongue 
supports base for mast. 
Complete with cad- 
mium ploted nuts and 
Colts 
4: 
Pot od 


te today for full informetion on the Penn TV Products line 


le” TELEVISION 
PRODUCTS CO. 
3336-38-40 Frankford Ave., Phila. 34, Pa. 


Every RADIOMAN Sev 1g pa BATTERY RECORDER | 
ow m- } 
ity WALKIE-RECORDALL * py uouige, BATTERY 
can use these rb nae 


SERVICE HINTS! e2 ~im one : 


bench practice 
Valuable Menual Yours—FREE ideas i 
pe gn Bw Ihe tester uses 38 punched, coded card 
FEILER ENGINEERING CO. . 1ORCTT MILES REPRODUCER co. TT 

8026 NM. Monticeiio Ave. Skokie, ttt ( urd of Chicago) 








NY 


yam ~ Price - Slashed ! 
T UJ bk E S Receiving & Traeonitt g the large 


RMA Guaranteed—All Standard Srands tag ELECTROLYTIC be noted that the tel 


NDENSERS 
eri $ 5.39] oz $ 89 | 7C4/12030 BO] Fresh Stoe Bui ate Hh, x. a mae toek vill run into certain 








On the bott 





3.49 B89} oar 199 ‘eat vt Tests ots | tempting to use it. Ever 

16.99 19 izaur 1.99 T ¢ 100120 «x 20—15 ’ re technician has been 

1.89) ° 1.38 > 1.99] 002 i? ‘  s 30150 ; an trouble natin miniat 

‘ oo 49| ‘ 002 ? 5.90] 50 0 $430 rou é Lig 

12.491 4-, 1.29 2SAa? 19 " . 20-25 A4 qo back into!) certain sox 

2.49 oe 3429 | 2S 19) 32 ; » 36 receivers. And every 

2.99 | sacs .19 | 12507 69 knows that a large 

1.29 | saus 19} ) 98 yecial Sale 630 SUPER CHASSIS ble-causing tubes 

2.29 | s8cs = l 89 shales 30-Tubes—ticensed by RCA nor open 

29 | 6866 1.8 69 

1.48 6BNeé 1.39 89 
oBQse 1.59 

nod POT ss 

29) cay 69 38 


1.28 | osny = 98 


Lata 2.15 | ove +15 
Simple schematic of the test device 


1V PICTURE TUBES =.| me thencoameneven 


of electrocution from the 
All Black Face ag tem ~ pen This last is very real, t 

Brand New, Standard Brands, Sealed Cartons eyed AC “automatic bright against to some extent | 
108P4 $22.95) 19AP4A 24.95 Pompiete. ready to play probe tips as far as 
12uP4 22.95) 20cP4 33.95 dp tithapabiaamaaaenie 7" advising caution 
148r4 22.95) 24aP4 69.95 t of brackets ¢ > ’ However useful the 
| 16Gre 29.95 ; ra 

loHPs 31.95 
7BP4 24.95 


4 
45 
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technically, it i 


be a breeder of 








ywner and television s 
After trying to check 


a> TH ERo SE COMPANY [ii@uumammmn 


elevisior servicing 


| 98 Park Place Dept. E10 Now York 7, N. Y. COrtiand 7-6195 | 
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THE FUND TOPS $8,500. 


ht ee 
FREDDIE-WALK 
FUND 


It is with pleasure that we report the 
following collections made during the 
past month, 

We trust now, with the advent of 
weather, our readers will get 


behind the Help-Freddie-Walk Fund in 


irnest once more 


cooler 


As most of our readers know by this 
time, little three-year-ol! Freddie is 
the son of the Arkansas radio tech- 
nician, Herschel Thomason. Little Fred- 
die was born completely without legs 
and arms and wil! be dependent all his 
life on mechanical appliances by which 
it is hoped that in time he will be able 
to become a useful citizen. This, of 
course, will run into a terrifically large 
amount of money, as you must realize. 
For this reason, please do not let up 
on your contributions. They are needed 
desperately. The fund has been doing 
well, but there is still a long way to go 
before Freddie’s future is assured 

Please send your contributions from 
time to time—even the smallest donation 
will be greatly welcome. 

Make all checks, money orders, ete., 
payable to Herschel Thomason. Please 
address all letters to: 

Help-Freddie-Walk Fund 
co RADIO- ELECTRONICS 
5 West Broadway 
New York Be N. Y 


FAMILY CIRCLE CONTRIBUTIONS 
251 $420.45 
o. & 3.25 
e Home 


1.00 


Trains are fun to watch. but more fun to 
handle. Freddie needs arms. l’lease help 
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| 1a 
#630 TV PARTS... TOP QUALITY...LOW PRICES 


FOR KIT BUILDERS, REPLACEMENTS ~_ EXPERIMENTERS 
The following television parts list cor 
build the famous 2650 televisi« 1s added features P Ric ES lt N- 
LESS MARKED PER SET ARE ‘PER TTEM. Parenthesis in ints ¢ 
parts needed in lots of two or over. THE PRICES SPEAK FOR THEMSELVES 


RCA FRONT END TUNER. $22.49 ee CHASSIS PAN, $4 
STANDARD TURRET TUNER, 630-K ' 
HI VOLTAGE CAGE ASSEMBLY. 3 
VOLTAGE DIVIDER SHIELD & COVER. ’ 
ELECTROLYTIC COND. SUB-CHASSIS 
SOUND DISCRIMINATOR SHIELD 

TUBE CRADLE BRACKET 

DEFLECTION YOKE BRACKET 

DEFLECTION YOKE MOUNTING HOOD 
FOCUS COIL BRACKETS 

CATHODE TRAP COL we a 

CHASSIS MOUNTING BRACKET 

BRIGHTNESS & HOLD Soureee ssRacker 


ro all the components needed t 


COMPLETE SET OF KNOBS, 
POWER TRANSFORMER, . 
VERTICAL OUTPUT TRANS 


HORIZONTAL OUTPUT TRANS 

FOCUS COlL, 

FOCUS COL, « 

DEFLECTION YOKE, 

DEFLECTION YOKE. Kit 

SOUND DISCRIMINATOR TRANS CORONA TERMINALS & RING 
F. TRANSFORMER, TUBE SHIELD & CLI 

MINIATURE WAFER "SOCKET 

MINIATURE agi a rth 

HORIZONTAL DISCRIM. TRANS OCTAL WAFER S$: 

FILTER CHOKE, «2 

CATHODE TRAP COL, 

WIDTH CONTROL COL, 

WIDTH CONTROL COll, 

WIDTH CONTROL COIL, A 

HORIZONTAL LINEARITY COIL, 2 

HORIZONTAL LINEARITY COL, SPEAKER CONNECTOR PLUGS 

ird & 4th PIX COWS, 2 ‘ 12' 2” CRT MOUNTING yr! a 

16° CRT MOUNTING BRACK 

UNIVERSAL MTG. BRACKET ser. 

24° CRT MOUNTING BRACKET set 

PLASTIC RING, 


MPHENOL CONNECTOR PLUGS, 
ovat PM SPEAKER, ‘ 

s PM oe ‘ b-9 
12° PM SPEAKER, *« = 


own 


VIDEO PEAKING cous, 
VIDEO PEAKING COILS, PLASTIC SLEEVE, 
JON TRAP BEAM BENDER, PLASTIC SLEEVE, 
noe TRAP BEAM BENDER, PLASTIC RING, 
UDIO OUTPUT T TRANSFORMER (6Ké) PLASTIC SLEEVE, 
nv RECTIFIER, SOCKET ASSEMBLY, PLASTIC RING, 
HV RECTIFIER + A gecnyl ASSEMBLY, PLASTIC SLEEVE, 
TV 6 LINE CO PLASTIC RING, 
INTERLOCK Sarery CONNECTOR PLASTIC SLEEVE, 


VARIABLE CONTROLS WIREWOUND RESISTORS 


PICTURE & SOUND, 0+ s & 
VERTICAL & HORIZ, K f 
BRIGHTNESS CONTROL, SOK 

HORIZ. CENTERING, ¢ 

HEIGHT CONTROL, 

VERTICAL LINEARITY, 500 
VERTICAL CENTERING, * 

FOCUS CONTROL, e 
HORIZONTAL DRIVE, 20x 


MICA CONDENSERS—85 °C Operot ‘ 


270 MMFD — 500 W.V. (7) eo. 92 
390 rived a | gr he) 
470 nens : ue. onus. ~ gt 


ee et ee 








5000 ohms, 5 wetts 
VOLTAGE DIVIDER, 
VOLTAGE DIVIDER, 
VOLTAGE DIVIDER, « 


CARBON RESISTORS 
\2 WATT. 5% TOLERANCE, 


20 OHMS, 2k 15 MEG 
2 WATT, 10% TOL., 








680 M wv. 2(2 
4700 mero 29 2 WATT, 20% TOL., 
4 22* OK 


ELECTROLYTIC CONDENSERS —°55 paste 


) OnmMS, 0 e 05 

1 WATT, 5% TOL., OHMS 14 

40 10 8OMFD — 450.450 150 VOLTS “ 

40/40 }0MFD — 450 450 450 VOLTS +n a ae 

0 SOMFD — 450 50 VOL : 

40/10 10MFD — 450450 350 VOLTS ’ WATT, 20% TOL., 

20 BOMFD — 450 350 VOLTS 2 WATT, 10% TOL., 
2 WATT, 20% TOL., 





K OHMS, | MEG 12 
OHMS 10 
OHMS 18 


250 1000MFD — 10 6 VOLTS OHMS 14 


TUBULAR CONDENSERS 
oe oy = oy 7630 TV TUBES—STANDARD MAKES 
. 01 ~ 400 ‘ . ’ A 
11.015 - 400¥ ¢ . RF 
-11 .05 -<00V 
12.1 =—400¥ 
-15 
7 








.001 - 1000V¥ 
. 004 - 1000V (2) 
.21 .035 - 1000V 
.05 - 1000¥ 18 


CERAMIC CONDENSERS 


10 MMFD, Tole - 
51 MMFD, Tole Cs 
56 MMFOD, Tole ¢ 
82 MMFD. Tole e 
1200 MMFD, ' st 
1500 MMFD, 

6800 MMFD, 


H.V. FILTER CONDENSERS- © 

10KY 500 MMFD .... 48 5V4G 
15KV ° - 163 8016 
20KV 5U4G 


BROOKS RADIO & TELEVISION CORP. 


84 VESEY ST., Dept. A, NEW YORK 7, N.Y. COrtiandt 7-2359 














Model 104 
(20,000 ohms 
per volt meter) 
4¥2" SQUARE METER (50 
micro-amperes-Alnico 
magnet 
* Includes carrying strap 
rs. OC Voltage Ranges at 20, 
ohms voit to 3,000 V 
5 SAC von Ranges to 3.- 
00¢ 


J its stance Ranges to 20 
poy 3 AC & DC Current 
Re 


one526.95 


Model 102 
{1000 ehms 
per volt meter) 
* ¥° SQUARE METER 
* 3a Dyes Ay RANGES 
(0-30 150 ma 
* Same rero po ha for 
both resistance ranges 
0-1000 ohms, 0-1 meg 


onms 
5 DC & 5 AC Voltage Ranges 
to 3,000 Volts 


sent 14.90 


Current 
Ranges 
Model 103 
(1000 ohms 
per volt meter) 
SQUARE METER 
> CURRENT RANGES 
0-30 150 600 ma.) 


Aiscellany 


RADIO-ELECTRONICS CONTRIBUTIONS 
$8,060.18 


3.00 
1.00 
11.00 
5.00 
1.00 


10.00 
1.00 


5.00 
6.75 
5.00 


5.00 


5.00 
8,118.93 
434.70 
$8,553.63 


CORRECTION 
A feedback network for providing 
additional width is mentioned 
article “Profitable Cecnversions 
Rectangular : 


picture 
in the 
Tubes” in the Au- 
gust 1951 issue. The text describes two 


with 


10-uuf, 1,500-volt capacitors in series 
between pin 4 of the horizontal output 
transformer and the grid of the hori- 
zontal output tube 

Both of these 10-uuf capacitors should 
have 2,500-volt Since 
these special capacitors are not gener- 
ally available, try the low-capacitance, 
high-voltage used In some 
keyed a.gx approximately 
10 inches of 300-ohm transmitting-type 


ratings instead. 


capacitors 
circuits o1 


transmission line 


Radio Thirty- Five Dears Ago 


In Gernsback Publications 








Same rero adj it for 
Doth resistance ranges 
0.1000 ohms, 0-1 meg 
onms) 

Sames Ranges as Model 102 


3 be Ranges 18.75 


Mode! 103-$ with plastic 


“me"h9.25 


All of the @beve have molded bakelite cases. 
Write Dept. RE.10f or Free Complete Catalog 
of these and othe: instruments 


iil 


Electronic 
Measurements Corp 





WILL BUY OR TRADE 


NEED BC 61! 


any part) 


or BC-721 Handie-Talkie 
ART.13; ARC-1; ARC-3 
DY.17. TS-12: TS-13. MN.26 J of K 
BC .342; BC-312: 1-100; BC-348: BC-788 
A. AM. B or C: 1-152A. AM. B or C 
TS.67 Teletype, test or any other 
equipment. Cash or trade. What have 


> 
you 


Write: BOB SANETT (W6REX) 
4668 Dockhweiler, Los Angeles, California 





HUGO GERNSBACK 
Founder 


Modern Electries 

Wireless Association of Ameries 
Electrical Experi menter 

Radio News 

Science & Invention 

Tek Ly 

Reae-Craft 

Short.Wave Craft 

Television News 














ie of the larger libraries stilt nave copies of ELE’ 
THICAL EXPERIMENTER on Sie for interested readers 


OCTOBER, 1917 

ELECTRICAL EXPERIMENTER 

Radio-Controlled Torpedo 

srown University Trains Radio Experts 

The Amateur’s Opportunity, by Hugo 
Gernsback 

A Radio Controlled Model Boat, by 
H. ©. Van Benthuysen and Max I, 
Blac 

Measurements of Radio 
Shipboard, by F. A. Hart 

Cond-nser, by 


Antenna on 


K.W. for 


n 
Arcless Magnet 
wren Anslow 
Simple Poter 
Burt Clar 


Radio-Relay, by 


tiometer Control, by 


Adjustable Loud Talking Receiver, by 


Thos. W. Bensor 





IMMEDIATE DELIVERY 
AUTO RADIOS 


Custom built for eli populer 1949-1950 and 
1951 automobiles: Chevrolet, Ford, Plymouth, 
Dedge, Studeboker, Heary J. and Hudson 


Every radio is a powerfully built, 6 tube, supe 

heterodyne with RF stoge and 3 gong condemer 
for sensitive, long distance receptio 

miniature tubes used, with beom-power 

and oversize Ainico V loudspecker giving p enty 
of volume with excellent tone Includes Automat 

Volume Control and has low battery drain 

Each model radio is Custom-Built, designed fo 
the individual automobile and can be mounted 
within 4 minutes with no cables, no brackets, no 
holes to drill 


When ordering, indicate type automobile 


Write for big discount 
prices 





YOUR MONEY 
RETURNED IN FULL— 
i) the New Regency Television Booster fails to 


improve your television enjoyment! Bring you 
picture out of the snow and reduce interference 

* Push Pull Nevutralized triode design cssures 
high gain without adding snow 

* No external impedonce matching devices 
required 

© Inductive tuning assures same high-gain wide 
band operation on all 

* Single knob tuning contro! 

© Underwriters approved with 90 day RMA 


— Price—ONLY $19.11 


MODEL NFRD—RADIO NOISE FILTER 
if it doesn’t work, send it bock! 

We absolutely guarantee that ovr Mode 

will eliminate ail line noises when proper 

nected to radios, television sets, short 

motors, electric shavers 


channels 





° burners transmitters and 

nterterence This unit will carry 

or 14 KW of power and may be used 
source of interference or at the radio 
Smali size only 3° al 'a"7 a Very low pr 


toch $1.95 


A SCIENTIFICALLY DESIGNED 
PHONO SCRATCH FILTER 
Resonated at approximately 4500 cycies effectively 
reducing objectionable needie scratch without alte 

ng the brilliancy of reproduction 

Contains a HI-Q SERIES resonated circuit. Tested 

by means of an audio oscillator and an oscilloscope 

to give 22 db attenvation with very low signal loss 
EASY TO ATTACH 


Comoe $1.98 
THREE TUBE PHONO AMPLIFIER 


An assembled unit ready for installation using tone 
and volume control and six feet of rubber $2 95 
* 





Just two wires to clip on 
Price 





cord 
(Not including Tubes) 
With Complete Set of Tubes $3.95 


PHONO OSCILLATOR 

Wireless phono oscillator transmits recording for 
crystal pick-ups or voice from carbon mike through 
adio without wires. Can also be used os an inter 
comm by using P.M. speoker as mike 5 
Price (excluding tubes) $2.9 

With Complete Set of Tubes $3.95 
AUTOMATIC RECORD CHANGERS $11.95 
Standard well-known bronds. Single speed 78-RPM 


types guaranteed to be in good working condition 
Order while they last! 











Satisfaction guaranteed on al! merchandise 
All prices subject to change without notice 
WRITE FOR FREE CATALOGUE C0 


RADIO DEALERS SUPPLY CO. 


154 Greenwich St. New York 6 N. Y 








RADIO-ELECTRONICS for 





_ With the Technician 





DETROIT TSCA MEETS 

The Television Service Contractors 
Association of Detroit held a dinner 
meeting Adgust 15, at which a number 
of speakers, including Hytron distribu- 
tor Fistner and Philadelphia TCA rep- | 
resentative, Paul V. Forte, were heard. 
Mr. Fistner discussed Hytron’s new 
sales plan, and Mr. Forte spoke on the 
problems of associations and their | 
value to their membership and the 
public, 

The Detroit association has been 
offered the cooperation of TV and radio 
stations and the newspapers in a pro- 
gram of TV shorts, radio spots and 
newspaper items of an educational na- 
ture on the subject of television. These 
will be directed at the television and 
radio set owner and the general public. 
During his visit, Forte met with the 
Association’s committee handling the 
program to answer questions and offer 
suggestions based on experience with 
similar programs in Philadelphia. 


PROPOSED L. A. LEGISLATION 

Legislation to safeguard the tele- 
vision and radio set owner was pro- 
posed for Les Angeles County by its 
sheriff, Eugene Biscailuz, as an after- 
math of the recent arrest and imprison- 
ment of dishonest repairmen. 

The law requested by Sheriff Bis- 
cailuz would follow an existing ordi- 
nance which controls auto mechanics. 
It would call for an investigation of the 
applicant’s character and record before 
granting the license. About 10% of all 
applicants for auto mechanic licenses 
are turned down, the sheriff stated. 

The licensed repairman would: be 
required to keep a record of all repairs 
for which a charge of $5 or more was 
made; keep records of the names and | 
addresses of all persons from whom he 
obtained second-hand parts; furnish on 
demand an itemized statement of parts 
and labor used in any repair job and 
inform the customer whenever any 
second-hand parts were used in the 
repair of his receiver. 

The county Board of Supervisors 
could revoke the license of any repair- 
man who made false statements, charged 
for parts not installed, charged for 
new parts when installing old, or con- 
spired with any person to defraud the 
owner or other person or persons finan- 
cially interested in the cost of the 
repairs. A dishonest technician would 
not be able to stay in business long. 


NETSDA APPOINTS 

The National Electronic Technicians 
& Service Dealers Asscciations 
(NETSDA) have appointed Paul H. 
Wendel, managing director of the Tele- 
vision Technicians Lecture Bureau 
(TTLB), as chairman of its Education 
and Program Committee. Clarifying the 
functions of the Bureau under this ar- 
rangement, Max Leibowitz, president 
of NETSDA, stated that all material 
designed for the education of service 
technicians and dealers would be cleared 
and disseminated by TTLB in accord- 
ance with the requirements of 
NETSDA. 


OCTOBER, !95!1 


The 1e4 
from the TELETOWER! 


STAY TUNED IN!. 


« NEWS Program 


Teletower always has...does...and 


\7 always will... place “high priority’ upon 


development engineering. It was constant 
design study that pushed Teletower to top 
position in sales. Continuing design study 
will keep it “the tower in your future’. 
Penn's newest development is a “‘revolu- 
tion’’-a new self-supporting tower that 
carries two hundred and fifty pounds of 
head-load without using a single strand of 
guy wire! You'll Be hearing plenty more 
about this one soon... from Penn. . . from 
dealers . . . from set owners. 
Watch this publication for our advertising 
... and watch your mail for timely messages 
from Teletower. 


STAY TUNED IN... 
WITH TELETOWERS! 


A FEW DEVELOPMENT ENGINEERING 
ACHIEVEMENTS OF JUST ONE YEAR! 


Pole Base Mount 

Durable aluminum 
base with adjust- 
able socket to 
accommodate 1” 
O.D. tubing to 2” 
pipe. Competi- 
tively priced 


Universal 
Motor 


y 
adapt to all 
antenna 
rotors. 


Built-In 
mits raising 
tower on 


PENN BOILER & BURNER MFG. CORP., LANCASTER, PA. 








BE SURE 


REPLACE WITH 





Also mokers of Quom Focolizer Unit and fon Traps 


QUAM-NICHOLS COMPANY 
S21 E. 33rd PLACE, CHICAGO 16, ILLINOIS 


MAKE® ‘ 


2UA y PEAKER FOR 
277 YEARS UNDER THE SAME 


MANAGEMENT 





HAVE YOU A JOB FOR A 
TRAINED TECHNICIAN? 


We hove a number of alert young men who have 


mpleted intensive training in Radio and Tele 


vision Reg ng. They learned their trades thor 
shiy by working on actuol equipment under 


perso expert supervision. If you need a 


trained man. we invite you to write for an out 
ine of ov purse, and for a prospectus of the 


grodvote No fees of course. Address 


Placement Manager, Dept. P108-10 


COMMERCIAL TRADES INSTITUTE 


1400 Greeniect Chicago 26 











} on record as 


With the Technician 
ARSD NEWS 


Associated Radio Service Dealers of 
Columbus, Ohio, Feld their July meet- 
ing with John Graham presiding in the 
absence of Dykes, president, 
and Fred ¢ who were away 
The meeting turned into a Round Table 


Charles 
ton, V.p., 


discussion with kick-backs 
ing and 
covered, 


service pric- 


collection some subjects 
ld for members 
and 


A family picnic was he 
of the ARSD and 138 attended 
enjoyed the full program of 
sts and entertainment provided. 


FRSAP ELECTS SECRETARY 

The Federation of Redio Service- 
men’s Associations of Pennsylvania 
William J Holli- 
daysburg, suc- 
John Grimme, of Altoona, accord- 
by Dave 


events, 


conte 


named Lansberry, of 


recording secretary, to 
ceed 
ing to an announcement 
Krantz, FRSAP chairman 

At a Wilkes-Barre outing of state 
associations, 100 representatives went 
protesting credit controls 
purchases, favoring re- 
of the 


» receivers as 


on appliance 
laxing the control 
members sell TV 


since many 
and radu 


well as service them 


CODE OF ETHICS 

A Code of Ethics prepared by the 

National Appliance and Radio Dealers 
Association (NAARDA) for its 
who install and maintain 
resembles in 


mem- 
tele- 
many 


bers 
Vision receivers 
those followed by 
tecnnicians a 


points elec- 
tron 


differences wil be 


many 
ssociations 
noted In the 


Some 


approach 


All work shall be done only by 
competent qualified technicians. Only 
which have been 
standards of the 
industry, shall 


the best materials, 
approved by the 
and television 
be used 

All local 
building 


radio 


regulations and 
codes shall be strictly ad- 
hered to by CTIS (Certified Televi- 
sion Installation and Service) mem- 
bers of the NAARDA. Ample protec 
lightning shall 


safety 


fron against damage 


be provided on all installations. 
The television owner's person and 

property protected by 

liab erty damage 


shall be fully 


ty and y insur- 
nstallations are in prog- 
shall be taken to 
both 


ance while 


ress. Special cay 


make each installation § safe, 
electrically and mechanically 
The cl 


regulations is an 


iuse on compliance with safety 
mportant one often 
overlooked in associations’ Codes of 


Ethics 


FAIR TRADE PROTEST 
Protests “Fair Trade” 
tracts have been registered by 
New York tele on dealer 
ntly 


against con- 
three 
associa- 
resolved that 
‘fair only for the 


tions, who have 
such agreements are 
manufacturer.” The associations were 
the New York (City) Television Deal 
ers Association, the Westchester Gas 
and Electric Appliance Dealers Asso- 
ciation, and the County 
Appliance Dealers Association. 


Nassau 








ALL IN ONE! 


with RCP’s new 
MODEL 8773 


EQUIVALENT TO A COMPLETE 
SERVICE SHOP! 


TUBE TESTER $ 95 
SET TESTER 

A.M. GENERATOR 

F.M. GENERATOR 

A.F. GENERATOR 

CONDENSER 


TESTE 
FUSE 


ROTECTED METER 


I 
1 


enser leakag sig “ 
ra AM and rad FM 
DC Voltmeter: 0-10-50-5 
AC Voltmeter: 0-10-50-5 
DC Milliammeter: 0.10-100-1 
DC Ammeter: 0-10 
Decibel Meter: —8 to 
32 to 55 
Ohmmeter 
ohms 


0-500-5000 ohms 


BUY FROM YOUR JOBBER. INSIST ON RCP 
INSTRUMENTS © WRITE FOR CATALOG RE.-10 





RADIO CITY PRODUCTS CO., INC. 


152 West 25th St 


RHOMBIC TV ANTENNA 


Power Gains of 100 and More for con 
sistent extreme fringe area reception 
BUILD YOUR OWN—USE OUR 
RHOMBIC TV ANTENNA BOOK 
@ Complete Simplified Building in 
Structions and drawings for 24 sizes 
Use and Design of open wire lines 
Information on Stacked Rhombies 


$1.50 Richard J. Buchan 
Postpaid WOTJF Bricelyn, Minn 
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HELP THE DEFENSE EFFORT 


by turning over old copies of RADIO 
ELECTRONICS and all other waste paper 
to paper collecting agencies in your com 
munity. 








RADIO-ELECTRONICS 


for 





With the Technician | 


An Open Letter 
TO TELEVISION SET 
MANUFACTURERS 


From an Independent 
Television Service Technician 


Mr. Manufacturer: 


You no doubt feel that the television 
sets that you manufacture can best be 
serviced by factory-trained service tech- 
nicians, who know al! the tricks and 
quirks necessary to keep your set in its 
bes. operating condition. And you are 
probably right! However, the major 
portion of the television servicing in 
this country is being capably handled 
by independent service organizations, 
who work on all makes and types of 
sets. Whether they are large organiza- 
tions or one-man establishments, it does 
not take them long to compare the 
various makes of television sets they 
service as to design, ease of repair, and 
other features. 

This letter some of the 
author’s “pet peeves,” accumulated over 
a period of four and one-half years of 
television servicing as an independent 
one-man organization. No manufactur- 
ers’ names are mentioned— it’s not nec- 
essary. Service technicians know the 
sets—and you manufacturers know also. 
Even consumers are getting “mainte- 
nance minded.” Just ask some of the 
retail television sales organizations. 

The following “pet peeves” are of- 
fered to you for what they are worth, 
as suggestions for the improvement of 
your relations with the television 
servicing industry. 


discusses 


1. Tubes are manufactured as “plug- 
in” devices because of the frequent 
need for replacement. Let’s keep them 
on top of the chassis!! When a chas- 
sis must be pulled to check or replace 
a 1B3GT (or a 6AL5), the customer 
is going to be told why the extra two 
or three dollars is on his bill. He will 
remember why, too. The same applies 
to high-voltage cages with side en- 
trances only—the chassis must be 
pulled to inspect or replace the tubes 
therein. And please, Mr. Manufac- 
turer, locate the tubes in your set so 
they may be reached from the back of 
the set. It is O.K. to hide them behind 
other parts—we’ll find them. But if 
you must hide a miniature type tube, 
use a guide type tube socket so the 
tube may be “felt” back into place. 
Plain flat miniature sockets hidden 
from view are time-wasters and 
temper-shorteners. 

2. Contrary to the apparent opinion 
of some manufacturers, it does not 
take a shorted capacitor, or wires 
touching, to blow a fuse. Fuses will 
open up from fatigue, or will blow if 
the set is slightly underfused and is 
turned on immediately after being 
turned off, or if there is a shorted 
tube. In any event, if the cause of the 
blown fuse does not require the chas- 
sis to be removed from the set to be 
repaired, it seems reasonable that the 
fuse itself be replaceable without 
removing the chassis. So let's keep 
fuses on top of the chassis. Hide 
them in the high-voltage cage if you 
wish, but not underneath the chassis. 
3. Several of you manufacturers 
make provision on your sets for re- 
moving the safety glass front on the 
set to facilitate cleaning of the pic- 
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designed 6y servicemen, for servicemen! 


out leaving your present job. Incl 


all types of TV sets. You le cn COLOR 


receiver, furnished as part of your course 


prac 


TCI students ore over 40! 


and SAMPLE LESSON. Write TODAY! 





Let MILTON S. KIVER Help You 


Prepare For COLOR TV 
And... 


Easy to TRAIN ATHOME This Practical Way! 


Bes = BGs right training in Television Servicing are 

pull down big pay. T.C.1. TR 
You nic RIGHT with easy-to-follow technical training 
You learn 
practical, professional type Television Servicing with- 
are money- 
making extras such as set Conversion, master antenna 
installation, COLOR TV and field servicing short cuts. 
You can start earning Television money atter the first 
few lessons. You learn to test, trouble shoot and repair 

CONVERSION too 


INS 


ACT NOW! Fill out and mail coupon for FREE Catalog 


YOU GET and keep mod- 
ern large screen Television 
receiver. 

YOU DO actual testing, 
servicing, trouble shoot- 
ing and repairing 





HERE'S HOW YOU GET EXPERIENCE! 


You train on your own large screen modern television 
This set is 
yours to keep! As an optional feature you can get two 
weeks of actual field experience out on service jobs and 
on the repair bench for Chicago's largest independent 
servicing organization. You learn oe Servicing 
by ectusily domg Television Servic you get the 
i know-how you need to aa ioe BIG MONEY 
in this fast-growing field. Age is ne barrier. Mony 1205 W. Wacker Dr., Dept. KES, Chicage 6, Ill. 


TON S. KIVER, President 
Freuvenon COMMUNICATIONS INSTITUTE 


O.K. Mr. Kivert Rut yRes Curate a! 
practical home study course t 

pinctudine < OLOKR TV. Include I he 1 
son. 1 am not obligated. Salesman will + 


ne... 


205 W. Wacker Dr 


Finds Intermittent 
Condensers Instantly 
NET 


Pres-probe's sliding tip 
ee 


with variable resistance 
revents condenser 
ealing. Tests with 
power on. Requires 
no adjustment. Stops 
guesswork. Saves 
time. Convenient Postpaid 
probe size (744 ~ long) U.S.A 
Satusfaction guaranteed 
i See Your Dist. or Order Direct 


PRES-PROBE CO. 


4034 WN. Sixth St., Milwoukee 12, Wisc. 


EASY TO LEARN CODE 


se speed 


netru ogra ( “ode “Teac her. 


£ 
escages on all 
1g to 40 WPM. A 
QURM 


ENDORSED BY THOUSANDS! 
The  Instructograph oe Teacher ye 
on ope 
etor-tr structor and enable 5 
—_ 4 st 

jucee operstore neve 
ith the eal eeructonrann System 
9 for convenient Fen and rehase plans. 


RUCTOGRAPH COMPANY 


470! Sheridan Ra. Deot. RC. Chieagoe 40. itt. 





You can’t beat 


Radio-Electronics 
for complete coverage of 
RADIO, TELEVISION 
and AUDIO 











Dept. EE3 Chicago 6, Ill 


TELEVISION “SERVICING 


CYCLOPEDIA 4 


A “MUST” FOR 
ERY RADIO-TV MAN! 


Hundreds of time saving 


oney making 


quick veleienes. t's 
7 days Pree Trial 

HELPS YOU GET 
AHEAD FASTER IN TV 


The NEW 1 COYNE TELEVISION 
SERVICING ‘CYCLOPEDIA t 

things happer how 
problerr 

elignment 


SEND wo ‘money: 


$5. plus postage or returr 
how 


EE TRIAL COUPON 


Educational Rook Publishing D 


covwe oe & TELEVISION-RADIO SCHOOL 


Where em 
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Check here tf you are enclostr 9 We 
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postage. 7-day ey Back Guarantee 
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Battery Operated 
SIGNAL TRACER KIT 





We’re Practically Giving the 
Stuff Away at These Prices! 


STANDARD BRAND TUBES 


Receiving* Special Purpose* Television 


For Limited Time Only!! 


LATEST 30 TUBE 630 TV 
CHASSIS...Ready to Work 
Only 


s] 33:50 


All molded, high 
quality conden 
sers. and mold 
ed sockets. All 
standard brand 
tubes. Pretested 
before shipment 
Complete with hardware 
Finest for fringe area reception 
censed. Takes all picture tubes from 16” 
round or rectangular 
Complete with 12° R.C.A. Speaker & with Hi 
Gain Standard Coil Tuner $133.50 
Less C.R. Tube 
Available with DuMont Input Tuner FM 
Radio $138.50 
less C.R. Tube 
Chassis Mounting Bracket for Picture Tube $4.95 


RCA. Li 
to 24” 





PARTS SPECIALS 


' Fubuier Kits 
A oy 


i) 


TLA Type Ol}! Filled 
Condenser 

4 Mid 600 V 

Bathtun Condenser 

Hn 2 Assorted & Save 


300 ohm 


1 
Sockets 
@ .. Wa 
° 18s ‘ 
EXTRA SPECIAL M 
” I a peaker 4 
feld wit 
tx 
Bach © Wound Resistors 
2 att i7 « 
Replacement ove ut 4 Save 
v anetor mer 
6K6, 6V6 
ew oh Pull 
a 
ave 
Mica K 
A» 
100 
Ceramee 


2 
20 Watt 


5 

124 
Automatic 3-Speed RECORD CHANGER 

Shhh 


— — Terrific Special — 
w Milwaukee 








Webster 


. List $47 SO 
v Our Price 
3 fo 


PHONO AMPLIFIER 
sia so $2.69 
$2 es 


A, & 








Terms: 20° 


\ 





» cash with order, balance CO 0. Prices F.0.B. N.Y 


Dept. E-10, 6 


i ~ warehouse. Min. order $5. (Allow for postage) 
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STEVE- EL ELECTRONICS CORP. 
EADE ST., NEW YORK 7, N. Y. COrtiandt 7-0086 * Free Catalog. 








With the Technician 


ture tube. Let’s expand this 
to the rest of you manufact 
have known people to buy certain 
because of that fact. It \ 
pull the picture tube « for clean 
That means it 

more money, 
get cleaned. A dirty 
the best adve 
set when the neighbors 


4. We know it is 
all sets with the picture 
to the chassis so the 
be pulled out as a unit 

as you can, and if 

yours a separate suspension 
least hook the is ¢ deflec 
coils, ete., to the picture 
bracket, or mount the 
together on a sliding shelf 
each unit does not have t 
screwed separately, and 
assembled in the shop f 

5. Two little items, 

which would help—fi 
location sticker, why 

tube function ane 

type, e.g., “6BC5 l 

Such labels would be 
ful, especially the firs 
into one of your new mod 
stencil some identifying 
chassis, such the manufacturer's 
name, and the chassis model number 
When other technicians dump a chas 
sis in our shop for servicing, helps 
if we know what kind 

When, in addition, a mod 

number is also on the cl 

overjoyed. 

6. This 
“minor 


irer 


cos 
or else 
is not 


IM pos 


wh 


foc 


who 


deo 
extremely help 
t time we 
Second 
the 


run 
els 
marks 07 


as 


item consists 

irritations”, as 

a. Non-standard interlock plugs 

b. Metal picture tubes without protective 
shields around the high-voltage cone 

e. Oscillators that cannot be adjusted with 
out removing the chassis from the 
cabinet. 

d. Horizontal oscillator 
on the inaccessible sides of 


e. Alignment slugs requiring special tools 
It would probably cost 
make a which ome all 
the objections contained this letter 
But it should pay off ncrease 
sale of your sets. Believe me, ec 
put a lot of faith in the 
tions of their service techni 
your set fails in 
first five items 
chances of it being recommended by 
are very slim. So, 
your sets don’t do so 
not too late to take the necessary 
box-office ratir 


adjusting padders 
the chassis 


more to 
] 


you 


set would over 


nsumers 
recommenda 
an, and 


more than two 


mentioned herein, 
check your score 
we perhaps 
to improve your 
it your sales! 
Wa. D. MONTGOMERY 
E.E. ’36, l Cincinnat 
(Registered Elec. Eng O} 
Member, C 


incinnati See 


DEALERS JOIN NATESA 


The Radio Service Deale »’ Kansa 
Inc., announce their affiliation wit 
National Alliance of Television & Ele« 
tronic Service Associations (NATESA 
The officials of the Kansas yn 
are: E. A. Redmon, Elli.uwood, pre 
dent; L. J. Houston, Augusta, vice 
president; W. A. Rosenberg, Wichita, 
secretary; and P. C. Pennington, 
Wichita, treasurer. The ip has been 
in existence since 1936 


issociat 


—end 
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G-E MODEL 12T3 

The complaint was an intermittent 
raster. We checked all voltages, socket 
connections, and tube heaters for inter- 
mittents without finding the trouble. 
The trouble was traced to an intermit- 
tent heater-to-cathode short in the 
6SQ7, which short-circuits the heater of 
the picture tube. 














This same condition can be caused by 
a short between heater and cathode of 
the 12AT7 in the front end. The same 
trouble can occur in the 12T4, 120107, 
12C108, and in other models having 
similar series-paralle| heater strings. 
The diagram shows how the heater of 
the picture tube can be shorted out by 
a heater-to-cathode short in the 6SQ7 
or 12AT7.—John Scaglione 


STROMBERG-CARLSON TV SETS 
Improper action of the brightness 
control (the control seems to operate in 
reverse) in sets of the 24 and 119 series 
is often due te an open 2.2-megohm re- 
sistor (R291) in the grid return of the 


_Techuetes 


picture tube. 

To increase the range of the contrast 
control in these models, short-circuit or 
remove the 220-ohm cathode resistor of 
the 6AR5 video amplifier. 

To increase the range of the 
in the model 24 series re- 
ceivers so as to reduce the picture il- 
lumination properly, the 150,000-ohm 
resistor (R294) in series with the feed 
side of the brightness control should be 
decreased to 100,000 ohms.- 
Carlson TV Service Dept. 


bright- 
ness control 


Strombe rg- 


EMERSON 3-WAY PORTABLES 

The mode! 523 and similar 3-way 
portables may work O.K. on batteries, 
yet blow out one of the 1.4-volt tubes as 
soon as the set warms up on a.c. or d.c. 
The heaters of the 1.4-volt tubes are in 
series across the cathode resistor of the 
50B5 a.c.-d.c. output tube. Measuring 
the cathode voltage, we found that it 
was 7.3 volts instead of 6.2 volts as 
listed in the service manual. If all re- 
sistors check O.K., replace the 50B5 to 
cure the trouble —Roy Brandt 

(There are two capacitors in the out- 
put circuit of the model 523 which can 
cause tubes to blow if either is leaky. 
One of these is the coupling capacitor 
between the plate of the first a.f. am- 
plifier and the paralleled grids of the 
output tubes. The other is connected 
between plate and cathode of the 50B5. 
Leakage in either will cause an exces- 
sive voltage drop across the cathode 
resistor and the series-connected fila- 
ments.—Editor) 

—end 
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.. Aigh aunty 


AUDIO AMPLIFIER . .« 
ALL TRIODES 


Distortion ond intermoduletion ex- 

tremely low 

Wide trequency ra 

20,000 cycles within 

Attractive remote-control pre-emplitier 

tion tor verious inputs; Phono, Tuner, Tele- 
rophone 


, Het from 20 to 
db 


vision of Mic 


Exclusive BROOK circuits end treastormers 


YES, ALL THESE FEATURES... but primarily 


LISTENING PERFORMANCE 
heretofore not achieved eeeeeeceece 


Write for free Technical Bulletin, detailed Distortion 
Analysis & booklet “Better Listening 
. 7. . . 


BROOK ELECTRONICS, INC........ 


34 GenasT MACE HIZASET 2. MEW Beery 








NOW! the KLIPZON MiINI-PROD CONNECTOR 


CLIPS ONTO WIRES IN 
HARD-TO-REACH PLACES 


NEEDLE-SHARP POINT 
PIERCES INSULATION 


CLIPS ONTO MINIATURE 
SOCKET TERMINALS 


STREAM AINS® 


it’s 
too! 


IT’S A MINIATURE CLIP 
a MINIATURE TEST PROD, 


ree MODERN 


25° ea, RED o 


Only one year old, but over 
250,000 in servicel 


NCL 


Used by Leading TV, RADIO and 
ELECTRONIC MANUFACTURERS 


ELECTRONICS 


FITS INTO BINDING POSTS 


CLIPS ONTO CLOSE SPACED 
LUGS AND TERMINALS 


CONNECT EASILY TO EACH OTHER 
FOR EXTENSION OF LEADS 


EASY TO WIRE. SOLDERLESS 





CONNECTION IN PLASTIC HANDLE 


SOLD NATIONALLY BY MORE THAN 
600 RADIO PARTS DISTRIBUTORS 
Ask for KLIPZONS et YOUR Local Distributor 
Write for FREE FOLDER #1, describing 
MINI-PRODS ond Other KLIPZON Products. 


UNITED TECHNICAL LABORATORIES 


* MORRISTOWN, N.J. * 


Engineers Manufacturers 
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SOUNDTRONICS SPECIALS 


FAMOUS MAKE 

13 Chenne! TV. Tuner 
Some type used b Mfrs. 
West, Meqeeve:, ing. 
Mech, etc. ideal & 
mirs.. ete. Uses 6C4 Rng , 6AGS 
Mixer, 686 &.F mp 

GUARANTEED 
with shields and diagram 
} TUBE KIT FOR TUNER 
sAGS 6BHe 


14 PIN TY socusts for 38F1, 
phelite Mica F 
TOP BRAND TUBULAR CONDENSERS 

MPD (000 Working Voits 

% MFO 400¥ Te 25 MFO 400V 
MFO 400V é¢ 03% MFO 1000V 

— CERAMIC gyn 600 VOLT 

5 Se. 75. 62, 180. 220 MMF 


Lew tubes 


uT.c a ae ae CASES 
@ 4 MA $ HY @ 110 MA $1.40 
’ M4 0 HY @ 150 MA 


SPECIAL ASSORTMENTS 


type coded res SO small ) vouR CHOICE 
ond vewages \ $1.49 each asst 
stage stamp mica cond 
W. SEL. BRIDGE RECTIFIERS 
14 Vv. OUT 40 VV. IN. 249 
amps 
3.85 Amps 
5.45 


SHURITE SO. METERS 


o.. Cc. AMPS 0. Cc. VOLTS 


! 
] 
5 


wi 4 KIT—OVER 100 = 
f* of 212. ol4 le HD 


ONLY 69% 


POWER TRANSFORMER SPECIALS 
00 ¥ CT@OMA 63V@25A 5 @2 Amp $2.29 


700 ¥V CT @ ISO MA b3V @I5A. 5@2Amp $4.95 


TV Of SCoPE TRANSFORMERS 
25 V4 Amps $3.95 


436/070/1625 @ 185 MA a eres 
A.2¥@25 Amps. 5 V @2 $4.95 


400 V @ 2 MA 125 ¥V @ 10 MA 


70 V CT @ ms 
MA 63 VY @67 Amps 


5 ¥ @ 3 Amps 


TRANSFORMER 
POWER SUPPLY 
Sv w@CY WOV @ SS MA 
63 ¥ @2 Amps Has SY}, 2-8HY 
hokes 3.30 MED Filters, Pilot 
Term. Str Meas 5° xS"st 


SOUNDTRONICS LABS. 


632 Arch St., Phila. 6, Pa.—MA 7-2775 


ee ee a 
WE NEED YOu 
SURPLUS 
ELECTRONIC 
EQUIPMENT 
WE PAY TOP $$$ FOR: 
RADIO RECEIVERS ;| CLAMPS 
TRANSMITTERS 
argc. A 
art 
CONTROL BOXES MATERIALS 
INDICATORS 
AN CONNECTORS | WE BUY ANYTHING!! 
Write, Wire Today! 
Tell us whet you have 
TALLEN COMPANY, INC. 


Dept. RE, 5462 Atiantic Ave 
Brooklyn 17, New York 
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J. J. Kahn, president 
TRANSFORMER CORP., 
chairman of the new 
Committee. Other 
mittee included 
VANIA ELECTRIC 


of the STANDARD 
was appointed 
RTMA Promotion 
members of the com- 
Max F. Baleom, Syt- 
Propucts, Inc.; Paul 
V. Galvin, Moror- 
OLA, INé¢ Leslie 
F. Muter, THe 
Muter Co., and ex 
officio, Glen Me- 
Daniel and James 
D. Secrest, RTMA 
president and gen- 
and 


eral manage! 


secretary, respec- 
tively 

Other 

committee 

ments included A. D. Plamondon, Jr., 

president of INDIANA STEEL PRopUCTS, 

INc., as chairman of the newly formed 

Small Business Survey Committee, and 

H. N. Henrye Saller of JOHN E. Fast & 

chairman of the Credit Com- 


RTMA 


appoint- 


Co., as 


mittee. 


John H. Cashman, 
RADIO CRAFTSMEN, 
elected chairman of 
the Association of 
Electronic Parts 
and Equipment 
Manufacturers. 
Francis F. Flor- 
sheim, president of 
COLUMBIA WIRE & 
Suppty Co., Chi- 
cago, elected 
vice-president, and 
Helen Staniland 
Quam of the QUAM-NICHOLS Co., 
cago, was re-elected to her 
consecutive term as treasurer. 
Cc. Prince was renamed 
retary of the association. 


of THE 
Chicago, was 


president 
INC., 


was 
J. H. Cashman 

Chi- 
sixteenth 
Kenneth 
executive sec- 


Pp. i. 
TRIC 


Pritchard joined SYLVANIA ELEc- 
Propucts, INc., as general sales 
: manager of the 

Parts Division. Mr. 

Pritchard joined 

the sales staff of 

Sylvania in 1937 

but left the com- 

pany in 1948 to 


serve as director 

ill of sales for the 

P. M. Pritchard Victor Electric 

Products, Inc 

Dr. Ivan A. Getting was elected vice- 

president, Engineering and 

of RAYTHEON MANUFACTURING 
Waltham, Mass. 
Dr. Getting is an 


Research, 
e-.. 


authority on radar 
and the past 
year held the 


strategic 


for 
has 
highly 
post of chief scien- 

tist of the U. § 

Air Force Dr. A. Getting 
Ray Simpson, chairman of the board of 
the Simpson ELgectric Co., Chicago, 
was appointed to the position of chair- 
man of the Subpanel on Indicating In- 
struments, a part of the Panel of Com- 
ponents of the Research and Develop- 
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20° Prant bie sr ~y a 
6 late Relea ~ 
"ST 
NICO MAGNET SPECIAL 
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Min. Order $3 
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AUTOMATIC M-90 AUTO RADIO 








@ Six Tube Superheterodyne ®@ Three Gang Con 
denser @ Powerful, Long-Distance Reception *® 
Fits All Cars, Easy Installation 
@ Mounting Brackets Included 
© 6 Tube model M90 

© 5 Tube Model A-15 


*$33.87 
$28.76 
Appro1 ahora wel ight 
MAIL US YOUR ORDERS 
All orders filied within 24 hours 
Standard Brand tubes 50% off list 


he &, » Wholesale 


Electronics 
Fifth at Commerce Fort Worth, Texas 











500 FORMULAS TO SUCCESS 


ANY million dollar firms starte 
with a single formula. for wht 


today. En- 


cont now oF & Soild on a Money-back guarantee. 


NATIONAL PLANS COMPANY 


1966R Broadway. New York 23 
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7 HARD TO GET ITEMS 


AT BIG SAVINGS TO YOU 
AMAZING BLACK LIGHT 


250-wott uitra-violet light 
source. Makes fivorescent 
articles glow in the dork 
Fits any lamp socket For 
experimenti entertain. 
ing, ~—s wishing effects. 
Ship 

item A 


A SAVING $2.45 
POWERFUL ALL PURPOSE MOTOR 


Sturdy shaded pole A.C. induct 

— motor, 15 watts, rpm 

a2"x1%"; 4 mounting studs; 

ie shoft, 3/16” diameter; |/0- 
ycles 





timers and other 
poses. Ship. wt. 2 ibs. 


1TEM MO. 147 
UNUSUAL BUY 


WATTHOUR METER 


Leading makes — com- 
pletely overhauled, 
ready for service. |00- 
110 volts, 60 cycles, 2- 
wire A 5 amp. 
Heovy metal case 8'/, 

x 6," « 5”. Easy to the 
stall. Ship. wt. |4 ibs 
ITEM NO. 33 


NOW ONLY $4.50 
WESTERN ELECTRIC BREAST MIKE 


Lightweight | ib. carbon micro- 
phone. Aircroft type. Breastplate 
mounting, adjustable 2-way 
swivel. Easily fostened straps. For 
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ment Board. The group was organized 
to co-ordinate the efforts of military 
and commercial organizations with 
scientific achievement. 


Ray F. Sparrow was 
elected executive 
vice-president of P. 
R. MAtiory & Co., 
INC. Indianapolis, 
Ind. He had been 
vice-president in 
charge of sales. 


Dr. Henry M. O'Bry- 
an was appointed 
manager of the 
Physics Laboratories 
of SYLVANIA ELEcTRIC PrRopuUcTs, INC., 
at Bayside, N. Y. He joined the com- 
pany after having served as assistant 
executive secretary 
of the Research and 
Development Board 
in Washington since 
1947. 

Gardiner G. Greene 
was appointed vice- 
president of the 
GABRIEL Co., Cleve- 
land, in charge of 
the Electronics Di- 
visions which in- 
clude WARD PRobucTs 
Corp., Cleveland, and WoRKsHOP Asso- 
CIATES, Needham, Mass. Mr. Greene has 
been president of Workshop Associates, 
which became a Gabriel division early 
this year, for the past nine years. 


R. F. Sparrow 


H. M. O'Bryan 


H. B. Nelson, Jr., was appointed assist- 
ant to the sales manager of replace- 
ment tubes for the Tube Divisions of 
GENERAL ELEcTRIC Co. in Schenectady, 
N. Y. He was formerly supervisor of 
co-operative advertising for the Elec- 
tronics Department, Receiver Division. 
Dr. W. R. G. Baker of GENERAL ELEc- 
TRIC was re-appointed chairman of the 
RTMA Television Committee for the 
coming year. Thirteen Committee mem- 
bers were also appointed. They in- 
cluded:—Benjamin Abrams, EMERSON 
Rapi0; Robert S. Alexander, WELLSs- 
GARDNER; Max F. Balcom, SYLVANIA; 
W. J. Barkley, Co_uins Rapio; H. C. 
Bonfig, ZENITH; John W. Craig, Cros- 
LEY; Allen B. Du Mont, Du Mont Las- 
ORATORIES; J. B. Elliott, RCA; E. K. 
Foster, BENDIX Rapio; Paul V. Galvin, 
MotroroLaA; W. J. Halligan, HA.ii- 
CRAFTERS; L. F. Hardy, PHILco and 
W. A. MeDonald, HAZELTINE ELEc- 
TRONICS. 


Personnel Notes 

.. Vv. S. Mameyeff of RAYTHEON 
MANt FACTURING CO. was reappointed 
chairman of the RTMA Export Com- 
mittee. W. M. Adams, SPRAGUE ELEC- 
Tric Co., will serve as vice-chairman. 
The RTMA also announced the reap- 
pointment of E. W. Merriam, ALLEN B. 
Du Mont LABORATORIES, INC., as chair- 
man of the Service Committee. F. L. 
Granger of STROMBERG-CARLSON was 
named vice-chairman. 


Harold G. Cheney was appointed 
sales manager of the Electronic Tube 
Division of the WESTINGHOUSE ELEc- 
TRIc Corp. He had been headquarters 
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Without obligation, mai) [) Oc- 
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People 


administrator of lamp sales. 


radio sales 
executive, was appointed chief of the 
Radio and Television Section of the Na- 
TIONAL PRODUCTION AUTHORITY (NPA) 
igton, D. C, 


Lee Golder, pioneer 


with headquarters at Washir 


Richard E. Laux resigned as pres- 
treasurer of the GENERAL 
INSTRUMENT Corp., Elizabeth, N. J. 
Monte Cohen, president of the F. W. 
SICKLES DIVISION, was elected executive 
vice-president in charge of operations, 
and Abraham Blumenkrantz, chairman 
of the Board, additional 
duties of treasurer. Mr. Laux will con- 
tinue as director 


ident and 


assumed the 


Burnet was named 
Cleveland district manager for 
the Radio and Television Division of 
SYLVANIA ELectTric Propucts. Mr. Bur- 
net rejoins Sylvania after three years 
with Suge, YOUNG AND Brown, Los An- 
geles distributors 


Raymond K 


sales 


Faustman, chief indus- 
BENDIX RaApIo Dtvi- 
SION, Was promoted to the post of gen- 
manager He succeeds 
Edward F. Kolar who was recently 
named manager of the Red 
Bank division of Bendix 


w.w 
Propucts Co., Los Angeles, as 
the new Two-Way 
tions Division. He had been vice-presi- 
dent of VeTric, IN¢ 


Malcolm V. Fields joined the La 
POINTE-PLASCOMOLD Corp., Windsor 
Locks, Conn., manufacturer of Vee-D-X 
r'V antennas and boosters, as head of 
Products Division. Mr. 
than 15 years of 
experience in oduction 


George R 
trial engineer of 


eral factory 


general 


Hamilton returned to AVIA 
head of 


Radio Communica- 


the Special 
Fields has had more 
engineering 
and subcontract with various New 
England manufacturers. The company 
appointment of 
Lincoln N. Kinnicutt as advertising 
manager 


also announced the 


Henry Geyelin, former advertising 
manager for the Receiver Sales Divi- 
ALLEN B. Du Mont LaBora- 
TORIES, IN¢ was named to help co- 


sion of 


ordinate the various advertising activi- 
also work 
on creative phases of Du Mont adver- 
tising. George Hakim, former co-opera- 


ties of the company. He will 


tive advertising ms 
succeeded Mr 
manager of the division. The company 
also announced the appointment of 
Frederick W. Timmons, Jr. as regional 
sales manager of the Cathode-Ray Tube 
Division. Mr. Timmons has been with 
Du Mont since 


Nathaniel B. Nichols, 


on servomechanisms and automatic con- 


anager of the division, 
Geyelin as advertising 


an authority 


trols, was appointed manager of the 
Research Division of RAYTHEON MANU- 
FACTURING Co., Waltham, Mass 


. William Patterson was named sales 
m ger for Sky-Hi television masts 
manufactured by the THomas MoLp & 
Dir Co., Wooster, O. He was previously 
with Philco. 
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WATTS SHOWING 
Dear Editor: ; 

While checking for ideas for a good 
audio amplifier, I ran across the “En- 
gineered Amplifier Brings Audio Real- 
ism” in the Feoruary, 1951, 

While the amplifier incorporated a 
number of excellent ideas in the ampli- 
fier I finally built, there is one place in 
which the “engineering” done by the 
authors appears to have been left with 
its watts showing. 

Fig. 4, Page 27, shows a circuit to 
provide heater current for the pre- 
amplifier tubes. In the text the authors 
state that R&S should be adjusted 
to about 7,000 ohms, and in operation, 
+, R& gets rather hot.” 

According to James Watt there ap- 
pears to be good reason: the power dis- 
sipated in this case is (.15)* x« 7,000, 
or 157.5 watts. Using a 50-watt resis- 
tor, the authors recommend, indi- 
cates a supreme faith in the quality of 
the parts produced by American radio 
manufacturers. For resistor R& I used 
three 2,500-ohm, §50-watt resistors. 
After hours of continuous service the 
temperature of these resistors is nor- 
mal. 


issue 


also 


resistor 


as 


MERVYN RATHBORNE 


Half Moon Bay, Cal. 


SORRY—OUR ERROR! 
Dear Editor: 

Referring to page 25 of the August 
issue of RapIO-ELECTRONICS I note that 
in my article “Slave Unit,” under the 
heading “Other Uses” six paragraphs 
have been added to the original manu- 
script submitted by me. Unfortu- 
nately you failed to inform me of the 
contents of this editoria. addition with 
the resuit that a gross error has crept 
in and now appears under my by-line. 

The error concerns the statement that 
the slave unit can be operated with 
leads up to fifty feet. Such long leads 
are bound to introduce loss of the higher 
video frequencies, phase shift, 
and other undesirable effects. 

In all fairness to your readers and to 
myself I request that you print suitable 
errata in your next issue, pointing out 
specifically that this error was not in- 
cluded in my original manuscript and 
not originate with me. 

WALTER H. BUCHSBAUM 
Manor, N. Y. 


as 


radiation 


does 


Bellerose 


CHANGED THOUGHT 
Dear Editor: 

Like anyone else, I enjoyed looking 
over my article in your June issue. To 
one’s thoughts in print always 
pleasurable 

But suddenly I came upon a sentence 
which I was sure I had not written. 
For, in fact, I did not agree with it. 
One could accept the various small edi- 
torial changes in sentence structure, 
punctuation, etc.—but this was a stran- 
ger in our midst. Then came realization 
that you changed the sentence I wrote 
because you thought I was in error— 
technically—and you were setting me 
right! 

The paragraph near the ‘top left of 
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page 41 signal 
tracer 
Then the 


set has 


if the 
vrong fre- 


sentence irse, 


been aligned o 
have difficulties, but 


that 


quency, you may 


wrong tracking 1 shov ip 
trouble 
My orginal copy read: “If the 


yng frequency, you 


immediately 

set has 
been aligned on a wr 
know it 


immediately 


As a result of your editorial revision, 


not only has my thought been 
altered, in 


have hit me 


com- 
fact, turned on its 
below the 


pletely 
head, but you 
belt in a sense. 
which 
frequency on the 


was aligned on a 
before 
to get down to 


I have a set 
wrong bencn 
me now 
the letter 

The set is an Emerson 
The complaint: Weak 

Now—and this is 
when that 
escutcheon 


It reminded me 
writing 
Model 1003. 
very important 
dial 
cabinet. All 
pointer 
sliding along a metal. 
But with tuned signal tracing we have 
no need for the dial 


All I did 


chassis is pulled, the 
remaina in the 
we have on the chassis is a 


blank piece of 


was: 1 Turn on the set, 
and tune in a local station. 2.—-Turn on 
my revised Hickok meter, and 
place the pick-up lead from the tracer 
near the Turn 
the tracer’s dial to pick set’s if 
signal as it was passing through the 
set. 4 Discover that the set was oper- 
ating on an i.f. of about 400 kilocycles 
5.—Realize that 400 ke is 
wrong for any 
To complete the 
Tuned my 455 ke. 
Moved the tuning gang slightly up in 
frequency. 3.—Adjusted four i.f. screws 
until both the set, and the tracer were 
operating in unison at 455 ke. 4.—Ad- 
justed the oscillator 
and the r.f. trimmer, 
high end of the dial 
The job 
used. 


under-side of the set. 3 


ip the 


obviously 
modern set 
repair I then: 
signal tracer to 


parallel tr 
for tracking at the 


immer, 


was done No | signal 
generator 

JouHN D. BURKE 
Jack's Radio Shop 


Jamaica, N. ¥ 


made after care- 
problem. Mr. 
that 
wrong for any mod- 
and in implying that a fre- 
quency in the vicinity of 455 ke would 
be correct in practically all cases. What 
that the technician is 
puzzled by sets which 
standard, 


(The 
fully 
Burke 
400 ke 
ern set, 


change was 
considering the 
is quite correct in saying 


is obviously 


he overlooks 18, 
more likely to be 
do not follow the rule than by 
modern sets 

For example, 
the Pacific coast 
to 262 ke, but which shows 
toms of poor or 
He retunes it to 455 and finds an im- 
provement, but not enough. The Pacific 
coast technician will know exactly what 
the situation is, and will try to find out 
from his data just what frequency that 
particular Patterson tuned 
to. 

But what would an East Coast man, 
seen a Patterson, 
with the 


suppose a technician on 
runs into a set tuned 
all the symp- 
incorrect alignment. 


receiver is 


who may never have 
do? And what would he do 


OPPORTUNITY Ab- LETS 


ments in this sect 
neertion. Neme. eddress 
od et the ahewe rate (as 
claseied advertisements unless 
sivertising agency No advertiser 
words sceepted Ten percent discount ots lesuee 
ercent for twelve lsaues Object 
advertisements not serepted. Advertisements for’ ‘Dee 
ust reach us not later than Octoh 2 
Radio-Electronies, 25 W. Broadway, New York 7 Hy Y 





SPEAKERS REPAIRED at wholesale prices 
workmanship. te eck "Bervice. 
Vesey St, New Yoru 7, N. 





RAPID RADIO REPAIR by John D. Burke—88-14 168 
Stree Jamaica, N. Y¥. Postpaid $1.25. 


MAGAZINES (BACK DATED FOREIGN 
r Books, booklets, subscript e 


Heig 


WILL BY 
Me * tr 


REPAIR, EXCHANGE SELI 
rica struments be check “ 


' E ete 
Street, New York, N Telept 


WANTED Cae AVK.4. other APR 
Ik AKT 


RADIO— TELEVISION — ELECTRO 
c les M Teect 3907 Nor 


M 


AMATELR 


RADIO AND 
I I 


ANTENNAS AND EQUIPMENT 
ail 1 “ prices. Wholesa 


Mass 





EVERY 
RADIOMAN 


Can Use These 


SERVICE HINTS! 


the experience 
tp al list of 
ocalize Tr 
t plifiers 
Die rion 
tts 
ake 4 
ir Osettlato rs 
, Ton Radi 
Ts 
gate 2. 


SEND COUPON OR PENNY 


POSTCARD FOR YOUR 
FREE COPY TODAY! 


Dept. 108CE 








one > Ave 
Suburb of Chicago 
FREE copy of ‘How t 


. 
Simplify | 


| ol Se ee a 

hKAAAAAAAAAAABAAAAAAAAAAA AA HD 

$3.00 FOR CARTOON 
IDEAS 


RAI »10- “ELECTRONICS 
art ever 
se m. It t 
4 Gan a sketch, unless you 
RADIO CARTOONS. RADIO gugcraqgurcs 


25 West Broadway. New York 
Wt... bd 


RADIO-ELECTRONICS 


‘4 
a 
‘a 
> 
> 
4 
> 
a 
4 
> 





for 








THE FAMOUS “630° 


tube size be 


7 4g* 


Complete 
With 16 or 17 
Inch Tube 


‘a "> 





Cash With Order 


1LMO RADIO co. 


MARKET ST 


VEN AVE 


33 HADDON AVE 








WANTED 
TO BUY 


Large and smal! quantities of new or 
used electronic government or manu- 
facturers’ surplus tubes and equipment. 
Highest prices paid. State quantity, 
condition and best price in first letter. 
Box No. F-2 c/o Radio-Electronics 


25 West Broadway 
New York 7, N.Y. 











ALL GLASS 16. ALL GLASS 
1GFP4 BENT-GUN C R TUBE 


Fully Guaranteed, in Factory- 5" Carton 


sPeciat $19” SPECIAL 


READY for SHIPMENT—ORDER NOW! 


ame FEOERPURCH 


Federated Purchaser 


NEW YORK 7.N Y « 


sey @ 30° 


* 66 OEY ST 


14 Hudson St 
ms Hamilton St. 
Northampton St. 
on S$. Grand Ave. 


Ween, 
ALLENTOWN, Pa. 
EASTON 
Los ANGELES, CALIF. 


OCTOBER, 1951 


Communications 


odd, freak set which appears on the 
Atlantic seaboard? Some of the old 
Pilots—for example—had an i.f. of 
115 ke! And it is more than possible 
that some of the younger generation, 
who believe that the correct if. is 
455, might work for some time 
over a set before discovering it should 
be aligned at the one-time “standard” 
frequency of 175 kc! 

Our apologies to Mr. Burke for alter- 
ing the of his article, and we 
believe he will agree that in talking to 
the radio service technician, 
sary to watch for the exceptions. He 
be depended on to take the more 
“standard” jobs in his stride. 
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LICENSES ARE NECESSARY 
Dear Editor 

My job is instrumentation—gauge de- 
velopment—but as to licensing: a num- 
ber of our people will bring their radios 
or TV to us as a resort. We 
can scarcely refuse though it 
means lost lunch periods 

But how can you blame them? A 
fellow wi th a neon probe and a pair 
of jeweler’s diagonals comes along, looks 
at the TV set and says, “It won't play 
I'll have to take it into the shop.” Esti- 
mate: $35. Actual cost: one 3-cent fuse, 
one $1.02 and the time spent 
in chasing down several leads. 

Three of the same type 
past month) are still bad afte: 
expenditure 

Now, what protection is available to 
either the customer or to the honest 
technician except licensing? 

WILLIAM C. ROBERTSON 

Alexandria, Va. 


(The weakness of the above argu- 
ment is, of course, the assumption that 
licensing will offer protection to the 
customer or the honest technician. No 
doubt it will offer protection against 
unskilled workers masquerading as 
service technicians. What the customer 
chiefly protected from 
is the worker—the  over- 
charger—as this letter and other evi- 
dence abundantly proves. While theo- 
retically a proven dishonest technician 
could have his license revoked, it is 
known that this has not eliminated the 
crooked fringe in other licensed trades, 
electricity and plumbing. Li- 
censing may be a step in the right di- 

ction, but if accepted as the whole 
to the problem, will inevitably 
harm than good Editor) 
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do far more 


Dear Editor 

I am enjoying your series on 
tronic brains very much. I hope you go 
on to analog computers after you finish 
the present Then I would like 
a series on control circuits which 
could be used in guided missiles. Also, 
New Patents page and the 


elec- 


series. 


to see 


I like the 
various new and unusual circuits which 
you print. 

RAYMON T. CARPENTER 

| San Francisco, Cal. 

| —end— 
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RADIO AMATEUR LICENSE MAN- 
UAL (27th edition). Published by 
American Radio Relay League, West 
Hartford, Conn. 6'; inches x 9'; inches, 
96 pages (including 32 pages of ad- 
Vertising). Price 50¢. 

This latest revised issue of the well- 
known amateur guide has special im- 
portance because of the new novice and 
technician licenses now being issued. 
These classes of license require a code 
speed of only five words per minute. 
The theory test for novice license is 
very simple. A more advanced examina- 
tion is given for technician license 
which permits operation on ham bands 
above 220 mc. The manual describes 
all classes including these new ones. 

Separate chapters are devoted to 
each amateur class license. Clear lan- 
guage describes who is qualified, how 
to obtain a license, regulations which 
apply, and operating information. Each 
chapter carries its own sample ques- 
tions and answers, with schematic dia- 
grams included where needed (except 
for the extra which is not yet 
effective) 

The guide includes a map of 
U.S. zone areas, schedule of times and 
places where license exams are given, 
U.S. and international regulations, and 
an index. 


class 


also 


ULTRASONICS, by P. Vigoureux, Pub- 
lished by John Wiley & Sons, Inc., 440 
Fourth Ave., New York 16, N. Y. 6) x 
10 inches, 163 pages. Price $4.00. 

The object of this work is to intro- 
the reader to the technique and 
simpler aspects of the theory of propa- 
gation of ultrasonics in fluids. Unlike 
many texts, this explains, in clear, sim- 
ple English, and advanced con- 
cepts of propagation in liquids and 
Math is held to a minimum, with 
special relations explained clearly by 
numerous graphs. A good bibliography 
is appended.—_MMK 
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ELECTRON MICROSCOPIC HISTOL- 
OGY OF THE HEART, by Bruno Kisch 
and Joan Bardet. Published by the 
Brooklyn Medical Press, P.O. Bex 99, 
Cathedral Station, New York 2 ws Ee 
64, x 10 inches, 106 pages. Price $5.00. 














Suggested by Joe E. Bureach, Venetia, Pa, 
“This theatre shows movies only to tel- 
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Microphotographs taken of heart tis- 

using the RCA model B electron 

microscope, reveal new structures of 

and sarcoplasm granules 

This is a careful report, with numerous 

microphotographs, but lacks an index 
MMA 
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TELEVISION TUBE LOCATION 
GUIDE (TGL-2). Published by Howard 
W. Sams, Inc., Indianapolis, Ind. 5', x 
8', inches. Pages not numbered, 219) 
diagrams. Price $2.00. | 

Second volume in the Television Tube 
Locati series, this book enables 
the TV service technician to identify | 
all tubes and their circuit functions 
from the top of the chassis. This fea- | 
ture often makes it possible to repair a 
TV set speedily when the trouble is 
limited to a defective tube. 

The new volume takes up where the 
earlier one leaves off. It contains tube 
placement data on most new models as 
well as on some earlier models not 
covered in the first volume. 


on Guide 


RCA VICTOR SERVICE DATA—Vol- 
ume V (1949) and Volume VI (1950), 
prepared by RCA Service Co., Inc. for 
Radio Corp. of America, Harrison, N. J. 
Both volumes are 9 x 114, inches. Vol- 
ume V has 330 pages and Volume VI 
has 472. List prices at RCA distributors, 
$5.00 and $5.50 respectively. 

These volumes are compilations of 
service data sheets previously 
for RCA Victor receivers, TV 
ord players and changers, phono pre- | 
amplifiers, and battery eliminators | 
during 1949 and 1950. 

The sheets have been corrected and | 
revised to include production changes. | 
They contain such information as sche- 
matic and wiring diagrams, electrical 
and mechanical specifications, align- | 
ment and adjustment procedures, com- 
plete parts lists, chassis layouts, and 
other useful servicing data. | 

| 
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issued 
sets, rec- 





OTHER RECEIVING AN.-| 
TENNAS (Theory and Practice), by | 
Arnold B. Bailey. gy sn by John F. 
Rider Publisher, Inc., New York. 544 x 
843, inches, 595 pages. Price $6.00. } 
Those who have been wading through 
such nebulous terms as “all-band” and 
“superdirectional” in search of practical 
knowledge and performance data on an- 
tennas will find the end of their search 
in this book. As implied in the title, 
the stress is on TV antennas, but the 
approach is such that the material pre- 
sented is readily applied to antennas in 
as used in the higher frequency 


TV AND 


general 
ranges. 
After a brief review 
and the nature of the television signal 
and its reception problems, the author 
into the theory of anten- 
nas minus the high-powered mathe- 
matics so often used in books of this 
type. About half the volume deals with 
antennas that are actually used, and an 
outstanding feature of the book is a} 
number of data sheets which give per- | 
formance characteristics, patterns, and | 
a simple sketch of the more common 
antenna types. These enable the tech- 
nician to select the most suitable 
antenna for any given situation. 
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ELECTRONS AND HOLES IN SEMI- 
CONDUCTORS, by William Shockley. 
Published by D. Van Nostrand, Inc. 
250 Fourth Ave., New York, N. Y. 6") x 
9', inches, 558 pages. Price $9.75. 

Written by one of the team who de- 
veloped the device, this book provides a 
practical theoretical and working know!l- 
edge of transistors describing in clear 
language the concept of the positive 
hole and its negative counterpart, the 
excess electron. 

This difficult subject is handled in 
a remarkably lucid fashion, with fully 
half of the book presenting the 
theory in pictorial and descriptive terms 
easily understood. Basic quantum and 
statistical mechanical principles are 
handled, and the reader is “led along” 
to more difficult concepts.—MMK 


one- 


BASIC RADIO COURSE, by John T. 
Frye. Published by Raderaft Publica- 
tions, Inc., 25 West Broadway, New 
York 7, N. Y. 54, x 84% inches, 176 
pages. Price $2.25. 

The radio worker has seen too many 
books on radio and television servicing 
which continually digress into works 
on theory instead of sticking to the 
main job of explaining repair tech- 
niques. A book with the opposite em- 
phasis may be welcomed. 

Frye, while writing on basic radio 
fundamentals, not hesitate to 
throw in a few hints on servicing the 
circuits under discussion, drawing on 
his experience as a service technician. 
This should make it more readable to 
the average technician or radio student. 

The contents of the book are known 
to many readers of this magazine, in 
which it appeared as a serial from 
February, 1949, to April, 1951. 


does 


AN INTRODUCTION TO LUMINES- 
CENCE OF SOLIDS, by Humboldt W. 
Leverenz. Published by John Wiley & 
Sons, Inc., 440 Fourth Ave., New York 
16, N. Y. 6% x 9'4 inches, 569 pages. 
Price $12.00. 

This book is intended for nonspecial- 
ists in luminescence, and provides in 
orderly fashion a fairly complete and 
useful description of Juminescent solids, 
particularly artificial (man-made) 
phosphors. The book is packed full of 
useful information presented on a grad- 

level. Particularly valuable are 
almost 100 pages covering refer- 
and the Formula, Name, and 
Subject indexes.—MMK 
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YOUR COPY of 


NEW 1951 COMPLETE 


GREYLOCK 
CATALOG 


is NOW 


READY! 


Send for it 
Today! 











crammed full 
of Radio—Elec 
tronic — Tele 
vision quality 
merchandise at 
terrific savings! Many standard lines carried 
including 
BOGEN Chollenger Line, Boosters 
JACKSON Instruments 
RIDER Publications 
CORNELL-DUBILIER Vibrators 
Rotators 
© SPRAGUE 
@ REGENCY @ ELECTRO-VOICE 
@ HYTRON @ JENSEN 


High quality Greylock Tubes still available 
at some of Today's best prices 


Converters, 


@ BURGESS 


if you sell or service Radio, TV or Electronics 
equipment, you can't afford to be without 
this GREAT BUYING GUIDE! Write NOW for 
your copy (unless already on our mailing list) 
GREYLOCK ELECTRONICS SUPPLY CO. 
| | 115 Liberty Street © New York 6, N. Y.] 
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By Bastision All the information you need to 
choose the best equipment, operace it effi 
ciently and make the most effective use of 
films on TV Shows what may go wrong and 
how to avoid it; how to edit film, produce 
titles, special effects, commercials, newsreels, 
combine live scenes with film, aad all other 
techniques $1 


Television & 

Guide 
By Noli and Mandi. Complete data on all 
VHF and UHF ancennas, including informa 
tion on new types given here for the first time 
Shows how co select the right type for che sire, 
where and how to install it, how © minimize 
noise from transmission line, and all other 


techniques needed w insure getting the most 
out of any antenna system $s 


By Noli. Clear, non i 

of the operating principles function of 
every part and circuit in today’s TV receivers 
and the basic principles of transmission. Pull 
instruction in installation, alignment, vesting, 
adjustment, trouble-shooting. $7.00 


4. 

Radio and 

Television 

Mathematics 
By Fischer. 721 sample problems and solu 
tions show you what formulas to use, what nu 
merical values to substicute, and each step in 
working out any problem you may encounter 


in radio, television or industrial electronics. 
Conveniently arranged for quick reference 


$6.00 
USE THIS COUPON 


U0 The Mocmilion Co., 60 Fifth Ave., New York 11 

4 Please send me the books checked by aum 

ry ber below. I will either remit in full or rerura 
the books in 10 days 


1 2. 3. 4. 





i 
5 Sisned 
0 Address 


eovgpenes - 








THIS EQUIPMENT IS THE FINEST AVAILABLE, BUILT BY LEADING 
MANUFACTURERS AND UNCONDITIONALLY GUARANTEED 
BY WELLS. MANY TYPES NOT LISTED ARE IN STOCK. SEND 


US YOUR 


REQUIREMENTS FOR IMMEDIATE QUOTATION. 





MANUFACTURER 


TYPE O8 WO 


VOLTAGE 


DIMENSIONS 


SPECIAL INFORMATION 





Stewart Warner 
John Oster 
General ind 
Emerson 
Redmond 

F A Smith 
Western Elect 
Segnal Elect 
General Elect 
Stromberg 
Amgio 

Jonn Oster 
John Oster 
Detco 
Western Elect 
Bendis 
Bendix 
Fractional Mtrs 
Electrotus 
John Oster 
Emerson 
Electrotus 
Western Elect 
Generali Elect 
General Elect 


B92? 

62800 
0.26-BT 
7N 

40H 

FL 

0.4272 

5 BASOM 164 
0.44% 


A. 168.268 
DEST-&-18 
5069267 
KS5996-L04 
MOSB 
£-11500-1 
SH 280 
20100 
A-21-E-12R8 
0.26-BV 
16876 

KS 9303 
21H 


2)1G1 


28VDC 175A 
28V0C 1A 
28V0C 3 1A 
28V0C 1A 
28V0C 4A 
28VDC 321A 

28 5VDC 1 BA 
50-60VAC 175 Cy 
57 SVAC 400 Cy 
57 SVAC 400 Cy 


“2'2" Lg shaft 
«” lg. shaft Shunt Wd 

Ye"a%” Lg shaft 1 12 HP 
160 Ft -0z. torque 
Complete biower assembly 
100 CFM blower ($12.95) 
25 CFM blower 
"xl" shaft 1/190 HP 
Shunt wound 


%7a%" shaft. 003 HP 


~ Telephone ringing circuit motor 


ioe Ya"al\" shaft. Senes Rev 


15"a' 4” shaft. Series Rey 
%"n%” shaft. 1 40 HP 
“al” shaft. 1% O7z-in Te 
*e" ale” shaft. Serres Rev 


"nl" shaft Series Rev 
‘“"a1%” shaft. Used in ART 13 
* shaft. 20 Deg. rctation 
14070%” shaft. Series Rev 
“ny” shaft. 1 20 HP 
%"n1%" shaft. 1/35 HP 


Setsyn differential 
Séisyn transmitter 


General Elect BOVDC 25A 
General Elect 
Dient 

Bendix 
Bendis 


~SBNIBHAIO 
2s1F1 
Mea 


Ye"a\%" ig. shade 

Selsyn generator 

Synchro repeater selsyn 
Synchro differential selsyn 


LLOVAC 60 Cy Synchro transmitter selsyr 








MANUFACTURER 
Eicor 


Eicor 

Western Elect 
Westinghouse 
General Elect 
Western Elect 
Redmond 
Eicor 


TYPE O8 NO 


W315 254 
ML3412-42 
DMS3AZ 
LI7L1B7A 
SDY82AB52 
11710918 
5047 

ML 3415-254 
Ercor M13420.194 27 SVDC 4 
COR 35502BA 

Continental DM310A 

CAY DM32A 

Pioneer 

Bendix 

Redmond 

Redmond 

Ficor 


Cont 


InPUT 


27 SVOC 1.5A 
13 BVDC 2 45A 
14VDC 2 BA 
27VDC 1 4A 
27VDC 1 5A 
27V0¢ 


OUTPUT 


250V0C 
220V0C 
220VDC 080A 
285VDC 060A 
285VDC 060A 
285VDC 075A 
285VDC 075A 
100VDC 150A 
325VDC 200A 
220VDC O70A 
100VDC OLA 
250VDC 060A 
250VDC 060A 
230VDC 100A 
20VDC O80A 
250VDC 060A 
400V0C } + With base plate 
} 5VDC ) P Cont duty N 
250V0C C 4 With base plate 
VDC Satermitient 
SOVDC 100A 2 ity N 
90-135VAC 7 6A 1%" 5%” "xl" Shaft 
DIMENSIONS 
7M" al2 13 


a°xl3 


SPECIAL INFORMATION 


With bracket mounting 
No mounting 

With base plate 

No mounting 

No mounting 

No mounting 

No mounting 

With base plate 

With base plate 

No mounting 

No mounting 

With base plate 

With base and filter 

No mountin 

With base plate 

With base fp 





060A 
070A 


27V0¢ 
27 5VDC 1 


t 
fate 


ental 


Cont [ 


o 


SO0VDC 0.2A ae Jnit W OM 
Cont 
3OOVDC 260A 
ISOVDC 010A 
14.5VDC 10A 


Westinghouse 84 "x64 "012" 
Filter and M 


DYN 








CHECK WELLS’ HUGE STOCK FOR IMMEDIATE DELIVERY OF 
QUALITY COMPONENTS AT SUBSTANTIALLY LOWER COST 
e Resistors + Condensers +« Wire and Cable «+ Relays 
« Co-ax Connectors + Rectifiers + Transformers + Chokes 
« Micro Switches, Toggles . Antennas . Accessories 
* Electronic Assemblies Dial Light Assemblies 





SEeley 8-4143 


MANUFACTURERS AND DISTRIBUTORS: WRITE FOR CATALOG 
ORDER DIRECT OR THROUGH YOUR LOCAL PARTS JOBBER 








SALES, INC. 


833 W. CHICAGO AVE., DEPT. Y, CHICAGO 22, ILL. 


FRESE sinc 





You wouldn't 
want a ear that 


drives only in 
' 


circles 


Of course not. What vou want is a car that 
will go where you want it to go. And so it is 
with volume controls, too...a survey of 
hundreds of servicemen revealed the impor- 
tance you place on adaptability to the job at 
hand. Naturally, vou want a control that is 


easily tailored to any job. 


ie - ab od A @ 

ALT’ f 
if sing the Mallory Midgetrol* helps vou make smoother taper, quieter operation, more 
sure that the installation is exactly as vou accurate resistance value and less drift 
want it... easier for you and insuring com in TV sets 
plete customer satisfaction. 


These same advantages are available in the 


There are three big reasons why the Midgetro] Dual Concentric Midgetrol, tailor-made en 
1546/’ control does a better job... because the job to match each specific requirement 
the permanently fixed tubular brass shaft ean It is assembled in five easy steps, in less than 
be adapted for any popular knob in a few five minutes, using complete, factory-inspected 
seconds... because AC switch attachment control sections. You ean make over 10,000 
is simple and positive... because the pre different combinations from = sub-assemblies 


cision-controlled carbon element gives available in distributor stocks, 


Make it Mallory and make sure! Ask vour 
distributor to show vou the Mallory Midgetrot 
with the features that make installation 


faster and surer than ever 


Cc. 


Complete Dual Concentric 
Midgetrol illustrated. Single 
section control available 
in complete line of resist- 


‘ 


MALLORY &.CO., Inc., INDIANAPOLIS 6, INDIANA 


ance values. 





ee 


15 JUNC. 


the best established brand name 
is your biggest stock in trade 


Every RCA picture tube you install sells the vision, when RCA pioneered the first large-scale 


production of picture tubes. Yes, RCA picture tubes 


of all types have consistently given outstanding per- 
Stocking and recommending RCA picture formance. 
tubes is good business, because | r brand 


idea of long-term, high-quality performance 


.and helps develop a permanent customer 


And, today, RCA kinescopes carry a factory war- 
enjoys greater Customer confidence f customer ranty that guarantees your Customers against any 
detect for six months from the date of installation 
Your local RCA Tube Distributor carries a com- 
plete line of RCA kinescopes. Whether you want one 


or a hundred . he’s ready to serve you 


confidence ts your stock in trade 
Remember— more R¢ 
active service than those 


eee Over 5 million since ti 


Keep informed... keep in touch with your RCA Tube Distributor 


RADIO CORPORATION of AMERICA 


ELECTRONW TUBES HARRISON. MH. J. 





